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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide an authenticity 
distinguishable printed matter due to 
the possibili ties of a Fourier 
transform, of the extraction of a 
specified frequency and of an inverse 
Fourier transform, a filled 
information in which is detected with 
digital apparatus such as a scanner or 
the like though not recognized with 
the human vision and, in addition, the 
Fourier transform, the extraction of 
the specified frequency and the 
inverse Fourier transform are 
possible. 

SOLUTION: Fine printing elements 
2 comprising the line drawing of a 
bill comprise a base printing element 
part and an in-pieces cutting printing 
element part. A plurality of the base 
printing element parts 5 gather to a 
base printing element group so as to 
comprise a background part 4. A 
plurality of the in-pieces cutting 
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printing element parts 1 gather to an 
in-pieces cutting printing elemer^^ 
group so as to comprise an imag^l^ 
3. Information is filled in the 
background part 4 and the image part 
3. The in-pieces cutting printing 
element part 1 comprises a plurality 
of in-pieces cutting lines 6 extending 
normal to the longitudinal direction 
of the respective fine printing 
elements 2 arranged in parallel to one 
another at fixed intervals along the 
longitudinal direction of the fine 
printing elements 2. 
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iE^j-KrHiSSSfi. ±iS*liIiil?.iO:a^^:fr(6](cii3c-r.&:^r 

^^zmm<^\smi:i»->xmi^mm^tixmm^tixi= 

^ii^y — V xS:M ^tx.X'i%^ti^y~v xS;M>' n°:? - y 



[115*114 ] rm.-^<r>mmm^^^hi^m^-^ l , 
u<r)^^yimzmsc.-th-}imzmi/h^mm.if. ±.tm 

^I'MfllT-'-:?**^- •Jx^M$ixT#;^il|> 7- y x^- 



t^n^t-ThmiSimi. 2. 3X{i4ie»c7jsf^^jsfj 
mime] ±tsffl®js(i, — jEco^gsijtt^r^-u. 

1> 2. 3X{i4iea5<^«<a*'JS'TO^rE|lJ|fJ!r^i. 

t iWi^t-r^mmm i — 6 cov \-rix^^ i mizsmcr>m 
unmms] ±Bi^mm±. mw:mmTiz}s(f:^r!i 

t c7)TJ) S d t $• ^iS t r 1 ~ 7 <o V ^-ri^*> 1 

miz=m<^Mm'm'Mtt^j:mm . 

mT'Ji'lVm^'f- f t ■& ±ieMJ2t:iO$HBIScO* 
h S*Biia5 i: ±E:H-|i)TffllSS|5 i: cr,miiM± V 

:^r*>/^B!cS c: t c J: -5 T . ±is^B^ 
iS:*m^ -5^c^rrBISI¥*»^>fi?;^fS|g^iSs^5iti'^<^iJ 

ji^Mmti:mm(7)mmm.ih^:h.-)i'^X'») o t . 

±feS*HitSt :53-8ffBiag|5<^5^^ c7)ji^coralliraiOffifl 
(wS-^'^ , imsmK ±fe£PSiJ!|j!icOTi^':5';l'BfS7-'- 
:J'*<7- y XS:j^$ixT#^>flS 7- Ux^^y 

[ iB^ii 1 0 ] «^«o$HBiSLA> i^^h m^mmm 

w.^'j-s'jvmm.r- ^ ^ziin^±Mmik-^(7^mmu(r)^ 
^ fc-p^^T . ^(n-^x.'ii±ui:^mmvmx'm.%m 

iMmmrn.^. ^mmwM{,zn%-mx.t{:\^m^X'h 

-fj-f}'t^^hmmz'$m.-ti>ztizX':>x . ±Mm^mi^ 

:»-mrB4SSI50^it*:m S -5 7t:^J-SlrBlgSf*^ jX-S BtiSP 

m^^Q^^iimx'h-^x . 

±M^^mmm.m±. ±wmm(7i^^:fi\n\\,zm.-^'t^-}^ 
mzwift^^m^. ±wmu<^^^-f7p\[z^^'^x:s. 
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U x^-}® S i^T^I ill. 7 - y :x~^W-<9 - v 
£7) 5 . >» N'y hv N-x 7 ^ ;P -CP/r^cT);!! jg^^tiffi g -f ^ 

tT'^'oti.iMffiCifcv ^T^«'TO-C-S) -art ^iftiSi: 

mx/?>^mm\ ±Mmmm<r>^ijj^izm'>xs\.Hz 

t$cr 'J 9 )Vm^T^- :J' S- 7 - U t 7 - y x^ 

L , ±is^^8ffiiiisgp(iisia*m ^ T "r^mmm^ t 



mhMmimmKcmmcDMmmmmx'h'^x . 

1^7-' i^* ;Hi (St-'- :^ 7 - U x^m LT 7 — U x^m 
{ tS^iI 1 4 ] ^Sc*iO$Hffl4ll*^ /?.Ji£S iiE#fflaiffi 

mmm.m-i^mfS\^cr)mm^^f3SiL. iie-jiLttDS 
\>zv^':>x±Mmm.mz^^j:hp5\^<^mm^ t -:.t«^ 

i^T-'i^'rJ'^mfilx-:?' 7 - U X'^Jfi LT 7 — U x^^}g 
K7 - U x^yN-:5'- vccfc v>r , ±fErJil±iOa3Sco 

^^<LT. ±imm.<^mmzm-r5<im.t:^ih^sM^ 
ixtzmmm.timLx±imm^w^n^ ^ t s-^sti: 

•fUtt<.m 1 2X<i 1 4!etEc7)«<M'JSIPrt£=2:WJ1?!l« 

Srqfl-u, tmmmi. ^^-^<r>mx'h^m^mimR 

mmm.mmm^m^'yx^mmmmtSfS.L. ±ias 
Hiigpfi, ±immmcr>^^^m(,zmiz-rtiimiz 

%%T=J'S')Vm%T- Sr 7- U X^fA LT 7 - U X^m 
i:^x.Xii*), 

±f e 7 - y x^i^y ^-ij' - >'i;*s . ±%m^w^mh 
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Ufi^^ ;Hifi-r — 5- 7 — U L T 7 — U 
±ieiE7-yx^^L/iBfi|fcfoH^T, ±^S*iS*gSf 

^i}^i>z^-ox±tEmmmi,zm^^m&comm^: t> -^t 

fSf-'i/ >';i/-iiM-r — ^ -7— y xsasi t r 7— U x^^ 

±167 - x^t^y N-^ - y t fc V . ±is - tLt<7)a5s 
<^f^Wi(r)^mm^^<7i^^<7^-!itwM<r)mRi<r>im\:zm-^ 

[000 1] 
[0002] 

mmmfm^mmmcr)mmi,zii\^xim. 



[0003] B?#<7)-ft«s*i^0«i. E^eniS'Jtij^tfOT'-r 
^>^zfK<m\^t,tixy.^hmx. mimm. i^u-^^ 

[0004] C:^t<i>c7)««(iE|lSW^jcOT-r'f ^-^iOSK 
■Cliff ix(c < \ vfef^5rfflv ^/o 0 . «?ft^flBi$tc L 

[0005] t.fzmil<:nmmiznLnmi}^cr>^mt^ 

■cv>sf^it, ^^R&±m{i. -~Wcmza\^-m±m^iL 
m-h-^cow^iX\ mm'^^zm^ntzmm.ij^m^x' 
\mmx't Kc< . m^mizx -^xw^-th zt^zx^m 
mi)^^th%,<7)x\ z(r)iiot{:mmm!i,zx:bi^m.mit 

f,zmti> mmi<zii\. ^x\i. -rx-iz^n^^tix v ^h'd^<D 

[0006] omtmrnf^z. muiQ 5m3 o%<r>m.^ 
ihmjiti.zm-t^mi^^i'^^-Ltzmm (^*MK5 7- 

20 39 5-ti^lfi) t-hi,. 

[0007] ®ffl«co«®{2mjST"f^f S-EPSIIL, TT^ 

•C-igmJ:|BI}ftS<^=gf:5r|SlB#En©JL. nWi'S:^Xsmmcr, 

tiict < ffc±(f /^ca^iifijjitcjg-rs Epsw (*#gBag6 o - 

79 99 l-^^?g) 

[0008] ®^rf:i:07TigfcT'?> L/iB#{C^ TU^m^ 

r 'J y hjE5:fflv>T, mmmM(<zn'w-mi'M±^fx^j:\^ 

2r ilHS-r & ^ T ^tlh <r)X-m^(r>^\±m 

^^-v-'ffi (#^6 0-8 7 3 80-^4:?^) 
[0 009] L.*»L, H55i(DO(3>c7):'ja(ii.^-rixtffl.* 

^-yx'^j:\'rhx^j:e:,ti:\^tz»). mx. mxmk^^m 

[0010] *li3|B««^>{i;B(r^(D®(3)c7):^^*>'Wr-S. 
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{ 0 0 1 1 1 ©ifllSJgiOm^^liS:. iSfS^M^^v^SP 

(t*fl¥6-2 0 6 1 4 0-f-) 5rti:R9L;t. 

[ 0 0 1 2 J ®ffllii£c7)ft-^^«tc, Jg(&SrM$=5rV^gi5 

388 7 9) Sr^BJLaj^L/i, 

[0013] zix(>®<S)comm^^-thm\mzx -> 
V ')-y^m<r>mmsi.<nfk^wmz^'mf,zi.h^ 

[0014] L*>L, ^B-e{±;^5-«^lS<?);S1S«gYt 
[00 1 5] -5-iT\ ic7)J;a:5:raii£Ofi?^&i:tT, 

fiH-r ^ t 0 . ^wm-kwmrth^x-mmm.'mz 

[ 0 0 1 6 1 ^T^c. mm<^^m^:^ y $-i^ic#ii:L^ 
«<^:tr-at LTJ±, Bx^g-r-^ s-zsepfWco-f v-df-iOJ: ^ 

Tl±, OCR, OMR, /N'-n-K, ZliJ^n-l-'W 

[00 17] iJ^^. c:ii'^tfO3t^lf;^5X0:^ffi{±/S<7lT 



[0018] IE(C, |si t<7e^l^;^JK'9:^&-C'Tif-f y 

J^'DTPJSffitcJitt^ h'^jL;<>'h7T^>'l/t L<(i-?■ 
<0E^eIM^lF^tfilffi^fi$:S^6Jitf^5^^i-C^>S. EpJ|iJ!|^(= 

[0019] ^^-r*> utmm\.z^\y<: i> '5-<oiiiaii& 

[0020] m^t-*^ L*«St3?!imS:^»T'^ Sc7){i3i 

'th(r>x'mms.^mmzmh.^mwm.. Hssrafu 

[0021 ] L*>L^*''f,. l-fiffilE#lCffli,>^tl.|.tlll 

I). 

[0022] tS!->-r. E{1JBi)!fl!ic7)«|^5atttcfi!cff L^v^f^ 
[0023] 

[ Wmm^. L J; ^ i: -r -g. ISM ] ^W9f.±lMfr)^.\.zm. 

^mmc^mm^ ^^-r^ mmf.zii\ \x . Amm-Mx- 
umx-^Ki:\'-^u^vx'U^mtm\,z^m^H-z.h:L t 

[0024] 

L, iitffl®i8{±, ^ix^ix-^(7)i(%x'$ihm^mmui^ 
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rrliigSl51im*mto-C*rriii^l¥^tSlSU. ilea 

tl.Tf#£>ix-5 7- y x^y^•:^'->'^^fcV^TilmtgT' 
^^) & fc Sri^iat f &X(Sm'TO^irEPSiJfe5r^f*-r 

[0025] ^^mmmMm^m-mthfz^\:z, 
m\'imw£m\'m:h'iX. m/rtwmsm^i. ±fd 

^iTff A,ixi.is«*<ii!!7- y x^^ L■c^#^^^5li^a^^ 
[0026] m.'ffww.t. mmsm\i'mwmh'^ 

[0027] *^BJ{i±ieiej@S:j!?J?i-tS7ta6t, M!C 

*«7)$iilJIA^^>ReSISjii5::t L . Kit ?gt*cOi?Hiiim{±. 

ww.cr)m^tr>%mmm.u<T)^ ^ (r>^wm.cr>WiWi(7^mmi>z 

y xSfg$ixT^#<i>fiS 7- y xSgteys-rJ'-^cc 

[0028] iMmmmi, ajgxtiftisT-fci. . 

[0029] ±ie*IOil^{i, — ^<DSlMttS:*L, fio 

[0030] ±ieaa®ii{i. i53b7t^£oiiT-ft& c: t ^ 



[003 1 ] ±fS:iJ-Krria{i. iii^sstrFtcfefts^igR 
[00321 ^mm±mm^mm-^fz^t.z. asc 

^m.ifiTi.^f-fimx'h'^x. ±M-!^mmm.\i, imm 
Hia^O:l¥:fr(^tc?a-o xm^zff\i^cn^WA^ h xw^ 
^m<r>^n <m%%.<rmm<rymmzmn% . ±iS'tffig**\ 

(00331 ^t^mMii^mmm^mm-thtzMz. 

^x\t±^-^mimmx:m.%^fL. mmmm.-k. 
wmm.mzm.%^ij:s:\^^mx'h ^m^wmn^ t 
mm^s^t <om:(Txit^^'rixi3^iTi!3-(>m?>mmz^m 

iS tfir- 5' *i 7 - y x^^m $ ixT ^# ^>ti ^ 7 - y x^^^, 
vx"^'- vco a *>, hVN-;?.^ ^ >\^i>xm^(owm.mz 
^'^-rhmimm<^^iii^ Lxn i^ix^mm''xE7->j 
^^mLx'^(>tiimmzti\.^xm^mx'h&zt^ 

[0034] ^m'Mi±±tmm^mm-^tzif)i,z, mm 




C 0 0 3 5 ] *%Hfl{i±!ei!RJil5-Mift^S^c46(c. Mi 
*iO,«IS^>f>fi^|,iE#ffl|giBS:ifrt. KSIlllillKi. ^ 

«co:R*:fri6]tcii:3c-r $ ^ttiiia*^. item 

mm<r)^^ijmzm':>xmHz¥Ji^<r>r^m^ t «ia 

±ie^*iijgi¥i: ^mmm^co^^ (ommi^rsmcnmm 

[0036] ^^mi±±imm^fim^^fzi^tz, 
^~^comx'h?>m^mmsiRt/&t\simmm<omyjxn 
•c**iiisi¥t^ o#sa5$:tiBKt. ±mtmm%m\t 

mmi, i:immm.<n¥c^-n^\.zm.-^-fh-^^^zmfh 
[0037] ^mmiomm^tmrthtz^h^z^ 
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{4, ^^i:Wimt§k<r)^^-^^\>z-m^-th-yin\.zmf. 
a.o±ie*ffliiisoi(@ti5]L:.:g$c7)^Kfiig*^ immwk 
(^^■n^\'Zf^'>xkmmmzwj:hfh'^(^^m^ t 

^'^HiiSr- Srf^rit L- , ISrV S: 7 - 
Ux^tetT^-Ux^my-Jr^-iy^r^^L. iS7-y 

WMmi><n^^<r>'jtmts.<rm^<r>vm<z-m-^% . ±iew 

[ 0 0 3 8 ] ±iS7- 'Jx^}ayN-:J'->'COM:frtt&:^<r< 
[0039] *^H«{±±ieDR«I$-ji?:^-tS3^ci^tc, SSic 

iSx>''^';UBmx-^'^7-Ux^ 
mLT7-Ux3£my<:^-:^S-fpj5£TS^Si:. S-fili. 

■cfc*?. ±ie7-';x^}s-'N*:5'-ycctJv^T. ±fes* 
[0040] :^^mii±tmm^mm-f^tztbiz. 

nm^^Mt^x^mmtmt^j:'omm^mfiin^. ±ie 

mi. ±ummme'm^ijf^izm.^i':s,yjf^umz/^^ 
mi^tfi. ±imm^<7)^^yj^izmr>x:5.\>Hzm^(rmi 
m^h-^x ^tixmm.$tiX!&h MiM'm'^ 
m^j:mm(r>Mmm^>\mmTh':> x . ±is.mm(r>ri^ 

^ 7-U x3;}t LT 7- 'J x^}ft>'\-:?->'$:-r-&^ja 
±E7->JX^^m/N-^'->'tfO-5*5. yN'i^hV\'X7^ 

Cix$:j£7-Ux^»L3taB(ft^^tja«-a#Si:. SrffiS 
xTfe"?, ±ie3*7-Ux^}SL7tB#tcfcv^T, ±iB 
£3t:B|gSf t ^i-t£)iB*ia?cO^ ^ iOB4ll£O^I^<73fflKIlcS 
±iE'llHg?:iS6«'™i:i-4^i:&#a4:f €>«ia 
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[0041] ^mfHi±Em^^mik-rhyzMz^ mm 
fi.o±fe$iiiisi<7)igtis)tft$<7)^^tWia*<, immm 

JUm^T- i'i:y — 'J x^te L T 7 - U X^J^y n'^J' — >' 
Sr^fig-rs^Kt , SrH-cTfeD. ±ie7-yxS:«y>? 

[0042] 

-^^^xmm^mmLx&TmmizmBMti). m^m. m 
fsmizmm^tixi^hm^mmmii. tiu^cowm (m 
Tim) '^m^i:^timm^mm.:^m-^Lxm^m^^j:f 

•ti>mmt^j:hmw^^^^mxM fmmm^ t^^o,m 
^mmmx'it. mm.^<ommm<7i^?mi,zin,\xnmz 

^mSitLx. aE^mmmcr>m^^(7)mmm<nmm<^n 

[00431 ^ffeH^ji, mz::commi:^i-:^m¥^m 

jm^x'ums'MmTf>^-hK A^izt -ox^Mx-tsm 

m\mznix^-^i^/u^m±x'm.^m!m<owimcr>m 
m^:^mL. ^mimzmih^^tixfcm^^ms'i-r^zt 
x'Mmm^i^^mx-h o . x^iommizm-^^mi^miz 

y^'^m.t-rhhcriX'hi. 

[0044] KWicr>mM.x'tmxt^j:\^V'^}\^x'm^m 

<rmmm(7)'¥'t^f^tm.^-rt:H^\,z^<r>^^iL<^^^^ 
LfzWMp¥<r>j^mm^mmn-ii[^{zmi\ Ltffifi^aj^a 

II#fflJS®S-M?T:^ri6](c3)-iia ^ -i±/i^ii!Jiiig{coi %t l 

[0045] ttS:*io,Mig*>A>Bg.^ii#ffljss^fflu 

Stv^5 2'><o>''C7;<-:J'$:^r-r-l.. ic7)J:d(c:LTS 



^mum(^nm^<7)mm^<nmm(r)n'm:%tzmx\ ^ 

S^>lCj£7-yx35M5-^f5C:t{ca:i5^r$<x*. Lt: 

MCT 1 -ix'^msizum-r^ . 

[0046] (^Sfi^Jl ) [2l-7{i, l^fSMl SrSilB 

■thtcibnmx'h^, mm. ^ms:-'^md^^^ 

wiyM^-f^m. :iirL\,zi:-oxmjiSL^titzmm. m.mz 
z(r>mm^im-r^-nm, mmz':>\,\xtm-rh . 

[ 0 0 4 7 ] a 1 l,z^-t£PWmi^::^^^±m<r>-Tiy-S'ji' 

^;l'WftT-:?5:fPBRL.TtJ:t^. v%-rixt3L^, CIO 

it7jf82S:*-ri. <7748«tC$H®4S5:1Sa3|s:*t-S) 6P 
Wm\if^^^iX^i^(r>X'$>h. ^LtlhcmW^it. xy 

;is±T-;j*:cr)jgc^ i t-a^ ^is . 

[0048] 

y = X + 2 d b 

[00491 n=-, -2. -1, 0. 1. 

2, ••• 

db(±. iI7T4l2ffiScOPa1PlT-$)^, 
[0050] *^BflT'(i[l 1 \,Zti»h^ 1 T-^3E|$/l 
^ S7J*S 2 (C, 0 2 c?) J: o 3 SUf1?^3l54 

fev%-C. it7JM2<Oo*>ilfilgP3<oM«lcJ)^geiJ-(i^i- 

sffiiisgp 1 xnm-^ iioizm^mt^. ir«gP4 (i t 
tco-5trBiPidi,2rw-ri.ii:77ai2«oiic7>±g4j- (s* 

ffl^^5) i:LTiJ<. 

[005 1 1 vlcO^J-ttlfWIIgP 1 (4, APBli?)tg^Tl2i^ 

SfSr, Mi<?)ii-ffiflS6*fiS77?I3c7):^(S]{;-^raPidd 
S:ffi-?T117JSg2<7):^lS](cM?iJ§ix-CV>^. ^^^OiJ-lfir 

tS6J4. ^^ii77ii2<0;S^:^r[6»cttL-ca3<-r&:^ie] 
tcEJ'l^^iTfcO, 5Mflil?-6£O|iai>'*S«4ASfi0?H^ 
t'ti, S*lillSE5 (jS77*l2) c^viJSfclsI^t^^j: 
^t:iSgLTfc<. ll3(^ffl:7TIS2&lX:}J-lBifI6(4it^ 
2SVSciC3T-SI$ixS, 
[0052] 

y = Fb (x, y) (x + 2 »/2n bd J 
[0053] 
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x = Fd(x, y)Gd(x, 
[00 54]ia:5t2S.V5t3cOFb (x, y) RX/F 
, (X, y) (±. ]iittgP3t^^ffl$fi$:fflWa.tfmiST- 
ti. Ft (x. y) =0, Fi (x, y) =lk^x*). - 

=^«a54i:^:^fMi*-t'{S, Ft (x, y) = K 
(x, y) =0t^'5. B«coje«a^2r.«i*-ri.. * 

J (x. y) \immi:mtm^x'h*) , ^mi^stx- 

1. JifiiWgl!-C'0$:S^t-KS(-CJ)S. 
C 0 0 5 5 ] KLhOi 5 tc18St*<0®:^iS2<^)Hfi|gI53 

tizx*). m7}U2 mmm li, s*®iagR5st/:W- 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has the line drawing for securities which consists of two or more thin streaks, this thin streak It 
consists of either [ either / both or ] the basic streak section which is one line, respectively, and the 
fragmentation streak section. Two or more above-mentioned basic streak sections gather, and constitute a 
basic streak group, and two or more above-mentioned fragmentation streak sections gather, and constitute a 
fragmentation streak group. It is the printed matter with which the information which consists of the above- 
mentioned basic streak group and a fragmentation streak group was embedded and in which truth distinction 
is possible, the above-mentioned fragmentation streak section Along with the longitudinal direction of the 
above-mentioned thin streak, mutually, with the predetermined interval, the-two or more part open circuit 
prolonged in the direction which intersects perpendicularly with the longitudinal direction of the above- 
mentioned thin streak is arranged in parallel, and is constituted. Printed matter with which the above- 
mentioned information is characterized by the identifiable thing in the Fourier transform pattern with which 
the Fourier transform of the digital image data of the above-mentioned printed matter is carried out, and they 
are obtained based on correlation of the interval of each streak of the above-mentioned basic streak group and 
the fragmentation streak section and in which truth distinction is possible. 

[Claim 2] It has the line drawing for securities which consists of two or more thin streaks, the thin streak of 
these two or more books It consists of either [ either / both or ] the basic streak section which is one line, 
respectively, and the fragmentation streak section. Two or more above-mentioned basic streak sections 
gather, serve as a basic streak group, and constitute a background. It is the printed matter with which the 
information which two or more above-mentioned fragmentation streak sections gather, serve as a 
fragmentation streak group, constitutes the picture section, and consists of the above-mentioned background 
and the picture section was embedded and in which truth distinction is possible, the above-mentioned 
fragmentation streak section Along with the longitudinal direction of the above-mentioned thin streak, 
mutually, with the predetermined interval, the-two or more part open circuit prolonged in the direction which 
intersects perpendicularly with the longitudinal direction of the above-mentioned thin streak is arranged in 
parallel, and is constituted. It is based on correlation of the interval of each streak of the above-mentioned 
basic streak group and the fragmentation streak section, the above-mentioned information The inside of the 
Fourier transform pattern with which the Fourier transform of the digital image data of the above-mentioned 
printed matter is carried out, and they are obtained, Printed matter which is characterized by the identifiable 
thing in the picture acquired by extracting only the pattern equivalent to frequency predetermined by the band 
pass filter, and carrying out the inverse Fourier transform of the extraction result and in which truth 
distinction is possible. 

[Claim 3] The above-mentioned part open circuit is printed matter which is characterized by being the length 
and line breadth of a grade to which the visual sense of the basic streak section and the fragmentation streak 
section is carried out by the same concentration and in which truth distinction according to claim 1 or 2 is 
possible. 

[Claim 4] It has the lin^ drawing which consists of two or more thin streaks, the thin streak of these two or 
more books It is the printed matter which consists of the fragmentation streak section which consists of the 
interval of two or more kinds, and constitutes predetermined information and in which tmth distinction is 
possible, the fragmentation streak section of the interval of two or more [ above ] kinds With a predetermined 
interval which is different for every above-mentioned kind along with the longitudinal direction of the above- 



mentioned thin streak, the-two o^|^e part open circuit prolonged in the dii^^n which intersects 
perpendicularly with the longitudinal direction of the above-mentioned thinlWSk, respectively is arranged in 
parallel, and is constituted. Printed matter with which the above-mentioned information is characterized by 
the identifiable thing in the Fourier transform pattern with which the Fourier transform of the digital image 
data of the above-mentioned printed matter is carried out, and they are obtained based on correlation of the 
interval of each fragmentation line of the fragmentation streak section of the interval of two or more [ above ] 
kinds and in which truth distinction is possible. 

[Claim 5] The above-mentioned thin streak is printed matter which is characterized by being a straight line or 
a curve and in which truth distinction according to claim 1, 2, 3, or 4 is possible. 

[Claim 6] The above-mentioned thin streak is printed matter which has fixed regularity and is characterized 
by being an artistic wavelike curve and in which truth distinction according to claim 1, 2, 3, or 4 is possible 
[Claim 7] The above-mentioned thin streak is printed matter in which truth distinction given in any 1 term of 
the claims 1-6 characterized by being the line of a closed system is possible. 

[Claim 8] The above-mentioned part open circuit is printed matter in which truth distinction given in any 1 
term of the claims 1-7 characterized by being printed in ink which usually serves as the visible reflected wave 
length range of the request under lighting is possible. 

[Claim 9] The digital image data in which an output of the printed matter which has the line drawing for 
securities which consists of two or more thin streaks is possible are created. About each of two or more 
ibove-mentioned thin streaks in these digital image data By changing into the composition which consists of 
both or either of the basic streak sections and the above-mentioned fragmentation streak sections which 
replace the part or all in the fragmentation streak section, and do not transpose the above-mentioned thin 
streak to the fragmentation streak section, and which are a state It is the information embedding method of 
the printed matter which embeds the information which consists of the basic streak group for which two or 
more above-mentioned basic streak sections gathered, and the fragmentation streak group for which two or 
more above-mentioned fragmentation streak sections gathered and in which truth distinction is possible The 
part open circuit prolonged in the direction which intersects perpendicularly with the longitudinal direction of 
the above-mentioned thin streak the above-mentioned fragmentation streak section Along with the 
longitudinal direction of the above-mentioned thin streak, mutually, with a predetermined interval, as two or 
more are arranged m parallel, it forms. The information embedding method of the printed matter in which 
truth distinction is possible that the above-mentioned information is characterized by the identifiable thing in 
the Fourier transform pattern with which the Fourier transform of the digital image data of the above- 
mentioned printed matter is carried out, and they are obtained based on correlation of the interval of each 
streak of the above-mentioned basic streak group and the fragmentation streak section. 
[Claim 10] It is the information embedding method of the printed matter which embeds information and in 
■vhich truth distinction is possible characterized by providing the following, the above-mentioned 
iragmentation streak section Along with the longitudinal direction of the above-mentioned thin streak 
mutually, with a predetermined interval, as the part open circuit prolonged in the direction which intersects 
perpendicularly with the longitudinal direction of the above-mentioned thin streak arranges two or more in 
parallel, it forms. It is based on correlation of the interval of each streak of the above-mentioned basic streak 
group and the fragmentation streak section, the above-mentioned information The inside of the Fourier 
transform pattern with which the Fourier transform of the digital image data of the above-mentioned printed 
matter is carried out, and they are obtained. The information embedding method of the printed matter which 
IS characterized by the identifiable thing in the picture acquired by extracting only the pattern equivalent to 
frequency predetermined by the band pass filter, and carrying out the inverse Fourier transform of the 
extraction result and in which truth distinction is possible The digital image data in which an output of the 
printed matter which has the line drawing for securities which consists of two or more thin streaks is possible 
are created. About each of two or more above-mentioned thin streaks in these digital image data The 
background which consists of the basic streak group for which two or more above-mentioned basic streak 
sections gathered by changing into the composition which consists of both or either of the basic streak 
sections and the above-mentioned fragmentation streak sections which replace the part or all in the 
fragmentation streak section, and do not transpose the above-mentioned thin streak to the fragmentation 
streak section, and which are a state The picture section which consists of the fragmentation streak group for 



which two or more above-mei?^^fed fragmentation streak sections gather^^P 

[Claim 11] The digital image clam in which an output of the printed matter which has the line drawing for 
securities which consists of two or more thin streaks is possible are created. About each of two or more 
above-mentioned thin streaks in these digital image data It replaces in the fragmentation streak section of one 
which was chosen from the fragmentation streak section of the interval of two or more kinds of kinds. Two or 
more above-mentioned thin streaks are the information embedding methods of the printed matter which 
embeds the infomiation which consists of the fragmentation streak section of the interval of two or more 
kinds and in which truth distinction is possible, the fragmentation streak section of the interval of two or 
more [ above ] kinds With a predetermined interval which is different for every above-mentioned kind along 
with the longitudinal direction of the above-mentioned thin streak, as the part open circuit prolonged in the 
direction which intersects perpendicularly with the longitudinal direction of the above-mentioned thin streak, 
respectively arranges two or more in parallel, it forms. The information embedding method of the printed 
matter in which tmth distinction is possible that the above-mentioned information is characterized by the 
identifiable thing in the Fourier transform pattern with which the Fourier transform of the digital image data 
of the above-mentioned printed matter is carried out, and they are obtained based on correlation of the 
interval of each fragmentation line of the fragmentation streak section of the interval of two or more [ above ] 
kinds. 

[Claim 12] It has the line drawing for securities which consists of two or more thin streaks, this thin streak It 
consists of either [ either / both or ] the basic streak section which is one line, respectively, and the 
fragmentation streak section. Two or more above-mentioned basic streak sections gather, and constitute a 
basic streak group, and two or more above-mentioned fragmentation streak sections gather, and constitute a 
fragmentation streak group. The information which consists of the above-mentioned basic streak group and a 
fragmentation streak group is embedded, the above-mentioned fragmentation streak section It is the truth 
distinction method of the printed matter in which truth distinction is possible that the-two or more part open 
circuit prolonged in the direction which intersects perpendicularly with the longitudinal direction of the 
above-mentioned thin streak is mutually arranged in parallel with a predetermined interval along with the 
longitudinal direction of the above-mentioned thin streak, and changes. Create the digital image data of the 
above-mentioned printed matter, carry out the Fourier transform of these digital image data, create a Fourier 
transform pattern, and it sets to this Fourier transform pattern. The truth distinction method of the printed 
matter which is characterized by discriminating the above-mentioned information from the above-mentioned 
basic streak group based on correlation of the interval of each streak of the fragmentation streak section and 
in which truth distinction is possible. 

[Claim 13] It has the line drawing for securities which consists of two or more thin streaks, this thin streak It 
consists of either [ either / both or ] the basic streak section which is one line, respectively, and the 
fragmentation streak section. Two or more above-mentioned basic streak sections gather, serve as a basic 
streak group, and constitute a background. Two or more above-mentioned fragmentation streak sections 
gather, and serve as a fragmentation streak group, the picture section is constituted, and the information 
which consists of the above-mentioned background and the picture section is embedded, the above- 
mentioned fragmentation streak section It is the truth distinction method of the printed matter in which truth 
distinction is possible that the-two or more part open circuit prolonged in the direction which intersects 
perpendicularly with the longitudinal direction of the above-mentioned thin streak is mutually arranged in 
parallel with a predetermined interval along with the longitudinal direction of the above-mentioned thin 
streak, and changes. Create the digital image data of the above-mentioned printed matter, and carry out the 
Fourier transform of these digital image data, and a Fourier transform pattern is created. In the picture 
acquired by extracting only the pattern which is equivalent to frequency predetermined by the band pass filter 
among the above-mentioned Fourier transform patterns, and carrying out the inverse Fourier transform of the 
extraction result The truth distinction method of the printed matter which is characterized by discriminating 
the above-mentioned information from the above-mentioned basic streak group based on correlation of the 
interval of each streak of the fragmentation streak section and in which truth distinction is possible. 
[Claim 14] It has the line drawing for securities which consists of two or more thin streaks, the thin streak of 
these two or more books It consists of the fragmentation streak section of the interval of two or more kinds, 
and predetermined information is constituted, the fragmentation streak section of the interval of two or more 



[ above ] kinds It is the truth dist^^n method of the printed matter in whi<^th distinction is possible 
that the-two or more part open circuit prolonged in the direction which interslis perpendicularly with the 
longitudinal direction of the above-mentioned thin streak, respectively is arranged in parallel with a 
predetermined interval which is different for every above-mentioned kind along with the longitudinal 
direction of the above-mentioned thin streak, and changes. Read the above-mentioned printed matter 
electronically, create digital image data, carry out the Fourier transform of these digital image data, create a 
Fourier transform pattern, and it sets to this Fourier transform pattern. The truth distinction method of the 
printed matter which is characterized by discriminating the above-mentioned information based on 
correlation of the interval of each fragmentation line of the fragmentation streak section of the interval of two 
or more [ above ] kinds and in which truth distinction is possible. 

[Claim 15] The truth distinction method of the printed matter which is characterized by losing the anisotropy 
of the above-mentioned Fourier transform pattern, and discriminating the above-mentioned information as 
compared with the reference value beforehand set up in the intensity based on correlation of the above- 
mentioned position and in which truth distinction according to claim 12 or 14 is possible. 
[Claim 16] It has the line drawing for securities which consists of two or more thin streaks, this thin streak It 
consists of either [ either / both or ] the basic streak section which is one line, respectively and the 
fragmentation streak section. Two or more above-mentioned basic streak sections gather, and constitute a 
basic streak group, and two or more above-mentioned fragmentation streak sections gather, and constitute a 
.ragmentation streak group. The information which consists of the above-mentioned basic streak group and a 
fragmentation streak group is constituted, the above-mentioned fragmentation streak section It is truth 
distmction equipment of the printed matter with which the-two or more part open circuit prolonged in the 
direction which intersects perpendicularly with the longitudinal direction of the above-mentioned thin streak 
respectively is an-anged in parallel, is mutually constituted with a predetermined interval along with the 
longitudinal direction of the above-mentioned thin streak, and changes and in which truth distinction is 
possible. Have a means to create the digital image data of the above-mentioned printed matter, and a means 
to carry out the Fourier transform of these digital image data, and to create a Fourier transform pattern and it 
sets to the above-mentioned Fourier transform pattern. Truth distinction equipment of the printed matter 
which is characterized by making the above-mentioned information identifiable based on correlation of the 
interval of each streak of the above-mentioned basic streak group and the fragmentation streak section and in 
which truth distinction is possible. 

[Claim 17] It has the line drawing for securities which consists of two or more thin streaks, this thin streak It 
consists of either [ either / both or ] the basic streak section which is one line, respectively, and the 
fragmentation streak section. Two or more above-mentioned basic streak sections gather, serve as a basic 
streak group, and constitute a background. Two or more above-mentioned fragmentation streak sections 
gather, and serve as a fragmentation streak group, the picture section is constituted, and the information 
which consists of the above-mentioned background and the picture section is embedded, the above- 
mentioned fragmentation streak section It is truth distinction equipment of the printed matter with which the- 
two or more part open circuit prolonged in the direction which intersects perpendicularly with the 
longitudinal direction of the above-mentioned thin streak is arranged in parallel, is mutually constituted with 
a predeternuned interval along with the longitudinal direction of the above-mentioned thin streak and 
changes and m which truth distinction is possible. A means to create the digital image data of the'above- 
mentioned printed matter, and the means which carries out the Fourier transform of these digital image data 
and carries out a Fourier transform pattern. In the picture which extracted only the pattern which is equivalent 
to frequency predetermined by the band pass filter among the above-mentioned Fourier transform patterns is 
equipped with a means to create the picture which carried out the inverse Fourier transform of this and ' 
carried out [ above-mentioned ] the inverse Fourier transform Truth distinction equipment of the printed 
matter which is characterized by making the above-menUoned information identifiable based on correlation 
of the interval of each streak of the above-mentioned basic streak group and the fragmentation streak section 
and m which truth distinction is possible. 

[Claim 18] It has the line drawing for securities which consists of two or more thin streaks, the thin streak of 
these two or more books It consists of the fragmentation streak section which consists of the interval of two 
or more kinds, and predetermined information is constituted, the fragmentation streak section of the interval 



of two or more [ above ] kind«^ truth distinction equipment of the prinf^Phatter with which the-two or 
more part open circuit prolonge^n the direction which intersects perpendicularly with the longitudinal 
direction of the above-mentioned thin streak, respectively is arranged in parallel, is constituted with a 
predetermined interval which is different for every above-mentioned kind along with the longitudinal 
direction of the above-mentioned thin streak, and changes and in which truth distinction is possible. Have a 
means to read the above-mentioned printed matter electronically and to create digital image data, and a 
means to carry out the Fourier transform of these digital image data, and to create a Fourier transform pattern, 
and it sets to the above-mentioned Fourier transform pattern. Truth distinction equipment of the printed 
matter which is characterized by making the above-mentioned information identifiable based on correlation 
of the interval of each fragmentation line of the fragmentation streak section of the interval of two or more [ 
above ] kinds and in which truth distinction is possible. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

iThe technical field to which invention belongs] this invention relates to printed matter, such as negotiable 
securities, such as a bank note in which truth distinction is possible, a stock certificate, and a debenture, 
various certificates, and an important document. 
[0002] 

[Description of the Prior Art] In printed matter, such as negotiable securities, such as a bank note, a stock 
certificate, and a debenture, various certificates, and an important document, forgery and an alteration 
preventive measure are important elements. For forgery of these printed matter, and an alteration preventive 
measure, the method of using for a design the pattern which mainly multiple-use-ized the geometrical 
pattern, and a method which appears the latent image which has not been visually recognized if a certain 
means and operation were added to printed matter are [a claim 19]. It is. 

[0003] Although geometrical patterns, such as a design widely used for designs, such as security printed 
matter, a **** pattern, and a relief pattem, are used for the former typical example, it constitutes the pattern 
by set of the music streak by fixed streak width of face fundamentally as the forgery and the alteration 
preventive measure using the aforementioned geometrical pattem. 

[0004] Use the color which these patterns consider design nature, such as a design of printed matter, and is 
hard to be reproduced in the extraction or the copying machine by photoengraving-process equipment, or 
Although a role of a forged preventive measure is raised by making it a complicated music streak and 
generating moire to scanning I/O of a copying machine and a scanner There is a fault of having not brought 
about sufficient forgery and the alteration prevention effect with the advent of the photoengraving-process 
equipment which had advanced features recently, or a copying machine. 

[0005] Moreover, the forgery and the alteration preventive measure which are used among the typical 
examples of the latter which adds a certain means and operation to the aforementioned printed matter It is 
that which a latent image appears when the latent image given into printed matter cannot recognize visually 
and copies with a copying machine with a series of technology generally called a copy prevention streak. In 
the printed matter suitable for the forged prevention by such copying machine, there is a technical means of 
** of a degree already indicated - **. 

[0006] ** There is printed matter (JP,57-20395,A) which gave the latent image suitable for the forged 
prevention by the copy which displayed the character which consists of a topography element which is the 
half tone dot of 30% of 85 lines on the base paper front face. 

[0007] ** There is printed matter (JP,60-7999 1 , A) suitable for the copy prevention which finished the printed 
matter front face with sufficient appearance by printing a latent image by the half tone dot on the surface of a 
form, carrying out simultaneous printing of the background of a latent image and this concentration by 
10,000 lines, and piling up, printing and making an ornament pattem the upper surface of a latent image 
including a background in the transparency ink of the thin color of the grade which is not reproduced by the 



[0008] ** By giving heavy printing of the light color which is not reproduce" the form front face with a 
copying machine using the overprint version equipped with the wave pattern which consists of parallel lines 
which form a moire pattern when it interferes with 10,000 lines of a background Since the moire pattern 
which dazzles anaked eye is formed, the front face of printed matter becomes difficult [ existence of a latent 
image ] to discriminate, and when it applies to a copying machine, a latent image and a wave pattern have the 
latent-image camouflaging method for copy prevention (JP,60-87380.A) only a background is reproduced 
without being reproduced. 

[0009] However, since each method of the above-mentioned ****** had to be the screen pattern which 

consists of roughness and fineness of points, such as a half tone dot or 10,000 lines, and a line, it had the fault 

of not being suitable for using for the existing products, such as negotiable securities, such as a design a 

bank note which is using the **** pattern abundantly, a stock certificate, and a debenture. 

[0010] Invention-m-this-application persons consider as the method with which the fault which the method of 

It f ^^^-'^^"^'^"f d ****** has is suppliable enough, and have already introduced the technical means of 
** of a degree, and **. 

[0011] ** The streak more than the double lines of the portion which expressed the portion which gave single 
stroke lines and the latent image for the portion which does not give a latent image for the set pattern of a 
music streak by the streak more than double lines, and gave the latent image The streak width of face of the 
sum total of the streak more than double lines is equal to the streak width of face of the streak of the single 
stroke lines of a portion which do not give a latent image. Branch from the single stroke lines of a portion 
which do not give a latent image, and and the boundary line on the streak of the portion which does not give 
a latent image, and the portion which gave the latent image further It applied for the creation method of the 
copy prevention pattern characterized by the straight line which crosses an abbreviation right angle and the 
bird clapper, and its printed matter (Japanese Patent Application No. No. 206140 [ six to ]) to the straight line 
which touches a basic curve in the intersection of the basic curve which constitutes the set pattern of a music 
streak, and the border line of a latent image. 

[00 1 2] ** In a round term of the streak section on the sum total of the fixed-cycle rupture line of the portion 
which expressed the portion which gave the solid line and the latent image for the portion which does not 
give a latent image by the fixed-cycle rupture line to the set pattern of a music streak, and gave the latent 
image to it real-printed, and the non-streak section which severs and lacks the streak section The area of the 
non-streak section was added to the area of the streak section, and by the same length of the curve-like 
direction of the portion which gave the latent image, and the portion which does not give a latent image the 
printed matter (Japanese Patent Application No. 7-138879) made into the rate of the same streak area wks 
invented, and it applied. « vva» 

^0013] The creation method of a copy prevention pattern and printed matter which gave forgery by the 
copying machine and the alteration prevention effect to the set pattern of music streaks, such as designs such 
as negotiable securities, such as a bank note which needs copy prevention, a stock certificate and a 
debenture, various certificates, and an important document, a **** pattern, and a relief pattern with the 
printed matter which has the pattern of these ****s were able to be offered. 

[0014] However, it is the present condition that it is becoming impossible for the copy preventive measure of 
the method of the above-mentioned **** to grow into sufficient forged preventive measure by advanced 
onoday ^ """^^'"^ machine and the advancement of DTP (desktop publishing) technology by the end 

[0015] Then, in truth distinction, extensive and the machine reading inspection method which can carry out 
high-speed processing are widely adopted as solution of such a problem, such technology in_which of the 
machine reading inspection method of today printed matter detect the material by functional ink such as a 
magnetic ink .infrared reflective absorption ink . and fluorescent ink . the fiber which form a print media 
the quality of the material and chemicals , etc. originate in the specific electromagnetic wave which sense to 
human being and what a thing be dependent on material fitness when produce a printed matter give them 

product with which economical efficiency balance in many and a production cost side 
[0016] Moreover there is the optical reading method for the pattern on the printed matter which can apply 
printing material like the ink for general printing which can carry out visible as a method of not taking into 



consideration especially the p^Mption cost of printed matter. As the con^Ptively easy optical reading 
method, although OCR, OMR^Kar code, a 2-dimensional code, etc. are well-known, when using these 
optical reading methods for the existing product, change of a design and specification is required. 
[0017] Moreover, it is also the method which has appeared on the market in the city widely, and since these 
optical reading methods can carry out visible [ of the sign ] as a printing streak, the danger of decode and an 
alteration is also expected and they are inadequate as forgery and the alteration prevention method. 
[0018] Furthermore, there is a series of technology generally called electronic watermark as a method of 
giving the information for reading, without similarly changing design nature, such as a design, by the optical 
reading method. An electronic watermark is also called concealed DOIMEJI and digital watermark, and is 
technology which embeds copyright information at the document file in the high performance copy 
technology and high performance DTP technology, or its printed matter as main uses. As well-known typical 
technology in printed matter, it is the method called frequency use type. 

[0019] An electronic watermark is said for there to be little degradation of the frequency characteristic also in 
a duplicate object, and, recently, is given to the digital image distributed on the Internet for the purpose of 
protection of copyrights in many cases. Moreover, since the effect is done so also in printed matter, it has 
also been used for the poster etc. more often. 

[0020] It is a continuous tone (photograph gradation) pattern that an electronic watermark can demonstrate an 
effect most. A continuous tone (photograph gradation) pattern is one of the technology in which many 
hethods, such as not only a frequency use type but a pixel substitution type, a pixel space use type, a 
quantization error diffusion type, etc., are proposed since it is multiple-value image data and sufficient 
redundancy exists, and many reference and patent application also attract attention today. 
[0021] However, since the set pattern of music streaks, such as a design used for negotiable securities, a **** 
pattern, and a relief pattern, is a binary picture fundamentally and there is little redundancy, embedding of an 
electronic watermark is made difficult, since the signal for reading is weak as a result, it reads, and the low's 
has been [ precision ] a technical problem. 

[0022] Therefore, development of the effective technology which can carry out truth distinction of a pattern 
that it has the forged prevention fitness which is the forgery and the alteration prevention method 
independent of the material fitness of printed matter, for example, is suitable for negotiable securities, such as 
a bank note, a stock certificate, and a debenture, various certificates, an important document, etc., by machine 
reading is desired. 
[0023] 

[Problem(s) to be Solved by the Invention] this invention was made in view of the above-mentioned point, 
and it ainis at embedding information in the printed matter which has art, such as securities which consist of 
line drawings for securities etc., by giving a modulation to the line drawing for securities on the level which 
human being cannot recognize visually, without spoiling the artistic effect. Moreover, in order to strengthen 
more the conventional information embedding and the signal of the information currently used in reading 
******* it attains by performing fragmentation and branching processing to the line drawing for securities 
which has regularity. 
[0024] 

[Means for Solving the Problem] In order that this invention may solve the above-mentioned technical 
problem, it has the line drawing for securities which consists of two or more thin streaks, this thin streak It 
consists of either [ either / both or ] the basic streak section which is one line, respectively, and the 
fragmentation streak section. Two or more above-mentioned basic streak sections gather, and constitute a 
basic streak group, and two or more above-mentioned fragmentation streak sections gather, and constitute a 
fragmentation streak group. It is the printed matter with which the information which consists of the above- 
mentioned basic streak group and the fragmentation streak section was embedded and in which tmth 
distinction is possible, the above-mentioned fragmentation streak section Along with the longitudinal 
direction of the above-mentioned thin streak, mutually, with the predetermined interval, the-two or more part 
open circuit prolonged in the direction which intersects perpendicularly with the longitudinal direction of the 
above-mentioned thin streak is arranged in parallel, and is constituted. Based on correlation of the interval of 
each streak of the above-mentioned basic streak group and the fragmentation streak section, the above- 
mentioned information offers the printed matter which is characterized by the identifiable thing and in which 



dT/i'n/ril"?i;°" P^^^'^^'^i" t Arier transform pattern which the Fouri|^sform of the digital image 
m-Scf above-mentioned prinW matter is carried out, and is obtained ^ ^ ^ 

[0025] In order that this invention may solve the above-mentioned technical problem, it has the line drawing 
for securities which consists of two or more thin streaks, the thin streak of thL two ^r m^e books if ^ 
consists of either [ either / both or ] the basic streak section which is one line, respectively, and the 
fragmentation streak section. Two or more above-mentioned basic streak sec ions gather sei^ie as a basic 

r„?.> r r ''^'^ fragmentation streak sections gather, serve as a fragmentation streak group 
emhedrH ^ ' w ^''T^"^ above-mentioned background and the picture seaion was 

embedded and in which truth distinction is possible, the above-mentioned fragmentation streak section Tlong 
with the longitudmal direction of the above-mentioned thin streak, mutually, with the predetermined^nter^I^^ 
the-two or more part open circmt prolonged in the direction which intersect perpendicularly wit^X 
in "elnf 7T * V'^'^^-^^ntioned thin streak is arranged in parallel^and is constituted It is based 
on correlation of the interval of each streak of the above-mentioned basic streak group and the fragmentation 
F^ulir f t rr"r ^•^^ ^"^'^^ ^^e Founer tranTfoTpa" rn wi^ S 

Tbt WH ? H ^^'^ °f ^he above-mentioned printed matter is carried out. and they are 

obtained. The printed matter which is characterized by the identifiable thing in the picture from which the 
aln ' P«^t"^-.field equivalent to frequency predetermined by the band pass filter fs 

dSX^l^^oS" °" " ^"^^"^ ^^^"^-^ -^^^^ ^-^^ 

[0026] The above-mentioned part open circuit is characterized by being the length and line breadth of a ar.H. 

conf^^^^^^^^^ '"^^ '"'^^ - se^:!,nr c^f^ut y^^^^^ 

[0027] In order that this invention may solve the above-mentioned technical problem, it has the line drawing 
which consists o two or more thin streaks, the thin streak of these two or more book It is^e prLtef m^^^^ 
which consists of the fragmentation streak section which consists of the interval of two or more Ss Tnd 
constitutes predetermined information and in which truth distinction is possible. iTragZ^Ln st^ 
section of the interval of two or more [ above ] kinds With a predetermined interval Slf dimrem ft 
every above-menUoned kind along with the longitudinal direction of the above-mentioned thin 2eak fhe 
wo or more part open circuit prolonged in the direction which intersects perpendicularly wrthe 
longitudinal direction of the above-mentioned thin streak, respectively is LrTnged in parXl and is 
constituted. Based on correlation of the interval of each fragmentation line of the fragmelln st^^^^ section 
of the interval of two or more [ above ] kinds, the above-mentioned information offefs the printed mt^^^^^ 
which IS characterized by the identifiable thing and in which truth distinction is possible in the Fourier 
r^sfonn pattern which the Fourier transfomi of the digital image data of the above-men^td 
matter is carried out. and is obtained. "n^iicu pimica 

[0028] The above-mentioned thin streak is a straight line or a curve 

^Z!nZ''Ltr''^""''°"^ """""^ "^'"^'y' ^"^ characterized by being an artistic 

mo? n It thin streak is characterized by being the line of a closed system. 

[0031] The above-mentioned part open circuit is characterized by being printed in ink which usuallv serve. 

as a visible reflected wave length range under lighting "ea m iuk wnicn usually serves 

!e?nrii J!"^ ? '""-^^^ ^" "^^""^ ^ °"'P"' °^ P""t^d "^^"^^ ^hich has the line drawing for 
ecunnes which consists of two or more thin streaks is possible in order that this invention mai so ve the 

hese digitd image data By changing into the composition which consists of both or either of the bS c^rei 
ections and the above-mentioned fragmentation streak sections which replace the part or aH in the 
ST^" ^'--^^Po- the above-mentioned thin streak'^^o the fiagm^^^^^^^^^ 

elt Th "V T-^''^ u'u »"fo^"^^tion embedding method of the printed maUerwWch 

bl s^fal sttrs 'th^e^d Ztr' ^^^"P "^'^^ - above-mentoned 

fZl f , gathered, and the fragmentation streak group for which two or more above-mentioned 

fragmentation stieak sections gathered and in which truth distinction is possible. The part open cS 



prolonged in the direction wh^^itersects perpendicularly with the longi^^al direction of the above- 
mentioned thin streak the abov9mentioned fragmentation streak section Alpng with the longitudinal 
direction of the above-mentioned thin streak, mutually, with a predetermined interval, as two or more are 
arranged in parallel, it forms. Based on correlation of the interval of each streak of the above-mentioned basic 
streak group and the fragmentation streak section, the above-mentioned information offers the information 
embedding method of the printed matter which is characterized by the identifiable thing and in which truth 
distinction is possible in the Fourier transform pattern which the Fourier transform of the digital image data 
of the above-mentioned printed matter is carried out, and is obtained. 

[0033] The digital image data in which an output of the printed matter which has the line drawing for 
securities which consists of two or more thin streaks is possible in order that this invention may solve the 
above-mentioned technical problem are created. About each of two or more above-mentioned thin streaks in 
these digital image data By changing into the composition which consists of both or either of the basic streak 
sections and the above-mentioned fragmentation streak sections which replace the part or all in the 
fragmentation streak section, and do not transpose the above-mentioned thin streak to the fragmentation 
streak section, and which are a state It is the information embedding method of the printed matter which 
embeds the information which consists of the background which consists of the basic streak group for which 
two or more above-mentioned basic streak sections gathered, and the picture section which consists of the 
fragmentation streak group for which two or more above-mentioned fragmentation streak sections gathered 
ind in which tmth distinction is possible. The part open circuit prolonged in the direction which intersects 
perpendicularly with the longitudinal direction of the above-mentioned thin streak the above-mentioned 
fragmentation streak section Along with the longitudinal direction of the above-mentioned thin streak, 
mutually, with a predetermined interval, as two or more are arranged in parallel, it forms. It is based on 
correlation of the interval of each streak of the above-mentioned basic streak group and the fragmentation 
streak section, the above-mentioned information The inside of the Fourier transform pattern with which the 
Fourier transform of the digital image data of the above-mentioned printed matter is carried out, and they are 
obtained. The information embedding method of the printed matter which is characterized by the identifiable 
thing in the picture from which the picture from which only the picture field equivalent to frequency 
predetermined by the band pass filter is extracted and obtained carries out an inverse Fourier transform, and 
is acquired and in which truth distinction is possible is offered. 

[0034] The digital image data in which an output of the printed matter which has the line drawing for 
securities which consists of two or more thin streaks is possible in order that this invention may solve the 
above-mentioned technical problem are created. About each of two or more above-mentioned thin streaks in 
these digital image data It replaces in the division streak section of one which was chosen from the division 
streak section of the interval of two or more kinds of kinds. Two or more above-mentioned thin streaks are 
"he information embedding methods of the printed matter which embeds the information which consists of 
the division streak section of the interval of two or more kinds and in which truth distinction is possible, the 
division streak section of the interval of two or more [ above ] kinds With a predetermined interval which is 
different for every above-mentioned kind along with the longitudinal direction of the above-mentioned thin 
streak, as the part open circuit prolonged in the direction which intersects perpendicularly with the 
longitudinal direction of the above-mentioned thin streak, respectively arranges two or more in parallel, it 
forms. It is based on correlation of the interval of each division line of the division streak section of the 
interval of two or more [ above ] kinds. The above-mentioned information offers the information embedding 
method of the printed matter which is characterized by the identifiable thing and in which truth distinction is 
possible in the Fourier transform pattern which the Fourier transform of the digital image data of the above- 
mentioned printed matter is carried out, and is obtained. 

[0035] In order that this invention may solve the above-mentioned technical problem, it has the line drawing 
for securities which consists of two or more thin streaks, this thin streak It consists of either [ either / both or 
] the basic streak section which is one line, respectively, and the fragmentation streak section. Two or more 
above-mentioned basic streak sections gather, and constitute a basic streak group, and two or more above- 
mentioned fragmentation streak sections gather, and constitute a fragmentation streak group. The information 
which consists of the above-mentioned basic streak group and a fragmentation streak group is embedded, the 
above-mentioned fragmentation streak section It is the truth distinction method of the printed matter in which 



truth distinction is possible that ^o or more part open circuit prolongedgfce direction which intersects 
perpendicularly with the longitulii direction of the above-mentioned thinlik is mutually a^at^S^^ 
paral^l with a predetermined interval along with the longitudinal direction of the above-menLTed fwn 
streak, and changes Create the digital image data of the above-mentioned printed matter, car^ out the 
Founer transform of these dig;ital image data, create a Fourier transform pattern, and it sets to Iws Fourier 
transform pattern. The truth distinction method of the printed matter which is characterized by discrrrnating 
the above-mentioned information from the above-mentioned basic streak group based on correlation Tthe 

^[^^'"^"^^"T ^"-^^ in which tnfth dfstinction is p^^WeToffered. 

[0036] In order that this invention may solve the above-mentioned technical problem, it has the line drawino 
for securities which consists of two or more thin streaks, this thin streak It consists of either [ either / bmh or 

the basic streak section which is one line, respectively, and the fragmentation streak section. Two or more 
above-mentioned basic streak sections gather, serve as a basic streak group, and constitute a backgrounT 
Two or more above-mentioned fragmentation streak sections gather, and serve as a fragmentation stre^ 
group, the picture section is constituted, and the information which consists of the above-menlJ^Ld 
^mthTrn^Ho is embedded, the above-mentioned fragmentation streak section It is the 

truth distinction method of the printed matter in which truth distinction is possible that the-two or more part 
open circui prolonged in the direction which intersects perpendicularly with the longitudinal direcrion of t^e 
above-mentioned thm streak is mutually arranged in parallel with a predetermined interval along with the 
longitudinal direction of the above-mentioned thin streak, and changes. Create the digital image^dlta of the 
above-mentioned printed matter, and carry out the Fourier transform of these digital image dafa a^d a 
Founer transform pattern is created. In the picture acquired by carrying out the inverse Fourie tr^sform of 
the picture from which only the picture field which is equivalent to frequency predetermined by the S 
pass filter among the above-mentioned Fourier transform patterns is extracted and obtained The nith 
distinction method of the printed matter which is characterized by discriminating the above-mentSned 
information from the above-mentioned basic streak group based on correlation of the inter^^oJe^h streak 
?mSi "^^^^ distinction is possible is offered 

^ ^ '"""^"f " ""^y above-mentioned technical problem, it has the line drawing 

Z^Tn TJf "T"'" ""^'""Z ^^^^ two or more books It ^ 

consists of the fragmentation streak section of the interval of two or more kinds, and predetermined 
mformation ,s constituted, the fragmentation streak section of the interval of tw; or mor. [ aS^e ] kinds It is 
mriZ' d rh .''T'"" which intersects perpendicularly with the longitudinal direction of the above 
mentioned thin streak, respectively, and the same fragmentation line of length as the width of face of the 
above-mentioned thm streak It is the truth distinction method of the printed'matter whiS is ifaSed ^ 
pa allel two or more with a predetermined interval which is different for every above-mentioned ffnd Lne 
rlsf^^^^^^^^^^^^ above-mentioned thin streak, and changL and in whirtruth dfstS^ 

^ possible. Read the above-mentioned printed matter electronically, create digital image data, carry out the 
Founer transfonn of these digital image data, create a Fourier transfomi pattern, and it sets to this Four er 
ransfonn pattem. Based on con-elation of the interval of each fragmentation line of the fragmentationTreak 

L oS ' ^•^-""""-t-g the above-mentioned information and in which tnith dfstinction L pLlbJe 

[0038] It is characterized by losing the anisotropy of the above-mentioned Fourier transform pattern and 
theYnZi^H^ the above-mentioned infonnation as compared with the reference value beforehrd^;t^p in 
the intensity based on correlation of the above-mentioned position 

[0039] In order that this invention may solve the above-mentioned technical problem, it has the line drawine 

iThe barrf f °i ^''^ ^^-^ '^^'^ ^^-^^ coLlsts of eithe either /toZf 

] the basic streak section which is one line, respectively, and the division streak section. Two or more above- 
mentioned basic streak sections gather, and constitute a basic streak group, and two or more abo^e 
mentioned division streak sections gather, and constitute a division streak group. The information which 

rn^f„l°H f - .""'T''^"'^ Y'"" '"'^"^ ^'^^"P ^ streak group is constituted, he above 

mentioned division streak section It is tnith distinction equipment of the printed matter with which the-two or 
more part open arcuit prolonged in the direction which intersects perpendicularly with the long tudh^ll 



direction of the above-mentic^B^hin streak, respectively is arranged in p^^el, is mutually constituted with 
a predetermined interval alon^with the longitudinal direction of the above-mentioned thin streak, and 
changes and in which truth distinction is possible. Have a means to create the digital image data of the above- 
mentioned printed matter, and a means to carry out the Fourier transform of these digital image data, and to 
create a Fourier transform pattern, and it sets to the above-mentioned Fourier transform pattern. Based on 
correlation of the interval of each streak of the above-mentioned basic streak group and the division streak 
section, the truth distinction equipment of the printed matter which is characterized by making the above- 
mentioned information identifiable and in which truth distinction is possible is offered. 
[0040] In order that this invention may solve the above-mentioned technical problem, it has the line drawing 
for securities which consists of two or more thin streaks, this thin streak It consists of either [ either / both or 
] the basic streak section which is one line, respectively, and the division streak section. Two or more above- 
mentioned basic streak sections gather, serve as a basic streak group, and constitute a background. Two or 
more above-mentioned division streak sections gather, and serve as a division streak group, the picture 
section is constituted, and the information which consists of the above-mentioned background and the picture 
section is embedded, the above-mentioned division streak section It is truth distinction equipment of the 
printed matter with which the-two or more part open circuit prolonged in the direction which intersects 
perpendicularly with the longitudinal direction of the above-mentioned thin streak is arranged in parallel, is 
mutually constituted with a predetermined interval along with the longitudinal direction of the above- 
nentioned thin streak, and changes and in which truth distinction is possible. A means to create the digital 
image data of the above-mentioned printed matter, and the means which carries out the Fourier transform of 
these digital image data, and carries out a Fourier transform pattern. In the picture which extracted only the 
picture field which is equivalent to frequency predetermined by the band pass filter among the above- 
mentioned Fourier transform patterns, is equipped with a means to create the picture which carried out the 
inverse Fourier transform of this, and carried out [ above-mentioned ] the inverse Fourier transform Based on 
correlation of the interval of each streak of the above-mentioned basic streak group and the division streak 
section, the truth distinction equipment of the printed matter which is characterized by making the above- 
mentioned information identifiable and in which truth distinction is possible is offered, 
[0041] In order that this invention may solve the above-mentioned technical problem, it has the line drawing 
for securities which consists of two or more thin streaks, the thin streak of these two or more books It 
consists of the division streak section which consists of the interval of two or more kinds, and predetermined 
information is constituted, the division streak section of two or more [ above ] kinds It is prolonged in the 
direction which intersects perpendicularly with the longitudinal direction of the above-mentioned thin streak, 
respectively, and the same division line of length as the width of face of the above-mentioned thin streak A 
means to be arranged in parallel two or more with a predetermined interval which is different for every 
-xbove-mentioned kind along with the longitudinal direction of the above-mentioned thin streak, and to be 
imth distinction equipment of the printed matter which is constituted and changes and in which truth 
distinction is possible, and to read the above-mentioned printed matter electronically and to create digital 
image data. Have a means to carry out the Fourier transform of these digital image data, and to create a 
Fourier transform pattem, and it sets to the above-mentioned Fourier transform pattern. Based on correlation 
of the interval of each division line of the division streak section of two or more [ above ] kinds, truth 
distinction ****** of the printed matter which is characterized by making the above-mentioned information 
identifiable and in which truth distinction is possible is offered. 
[0042] 

[Embodiments of the Invention] The form of operation of this invention is explained to a detail below with 
reference to a drawing based on an example. Two or more streaks containing the straight line (direct 10,000 
lines) and curve of 10,000 lines gather, and the line drawing for securities currently used for securities, the 
bill, etc. consists of geometric designs. The streak used as the element which constitutes such a line drawing 
for securities is called "thin streak" by this invention. In the line drawing for securities, very high regularity 
exists in the interval of two or more thin streaks etc. this invention noted the point as a means to evaluate this 
regularity that a means to evaluate correlation of the interval of two or more thin streaks of the line drawing 
for securities was effective. 

[0043] In digital instruments, such as a scanner and a copying machine, although two or more thin streaks of 



the line drawing for securities iiAch especially this invention has this realty are identifiable The 
portion with recognition difficulTlRr human being with a visual sense whicMf detailed and regularity is 
given. Correlation of the interval of the line drawing for securities is analyzed on a digital instrument to L 
obtained printed matter truth distinction is possible by discriminating the information embedded at printed 
matter, and actions, such as a halt of digital instruments, such as a copying machine used for forgery ete 
based on the information, of operation, are made possible S^ry cic. 

^^^1^" T^°f f " "^^i^. ^^y^' "modulation to the line drawing for securities on the level which cannot 
^fv H T^v T ^^"g ^. ^^^"^ this invention persons The composition which is made tT 

divide the thin sU-eak which constitutes the line drawing for securities, arranges in parallel two or more 
division lines which changed the length and width of face in the center line of the thin streak of the line 
drawing for securities and the direction which goes direct of human being in the direction of a thin streak so 
that It may look it visually that the concentration of the division section and the non-dividing section is 
Zhr! "h ^"d;'"^^d^^'"f°""atlon It proposes in this invention. Moreover, technique with the same said of 
LsTth ^ ' the line drawing for securities in the parallel direction can be used 

^formation embedded using the line drawing for securities which consists of two or more thin 

c^!^^ r hT^""? ^'"^'"^ parameters which in other words are 

called the fixed interval and the position to embed of two or more thin streaks of the line drawing for 

°'"''^V° '"^'^""^"^te the embedded information, after acquiring correlation of the interval 
of two or more thin streaks of the line drawing for securities by the Fourier transform, it is made by 
extracting only correlation of a specific position or the specific direction, or performing an inverse Fourier 
trans orxn further. Therefore, the information from which the embedded infoLation diff^ LcTrdin^t^^^ 
mrSf.T "if" °y ^ ^^tion will be acquired. Examples 1-7 explain this concretely below. 

[0046] (Example 1) Drawing 1 -7 are drawing for explaining an example 1. Drawing 1 is printed matter 
which consists of direct 10,000 lines 2 (it is equivalent to the "thin streak" of this inventioS) whkrhave the 
fZ.:/!^t"''li and explains the method of embedding one kind of information, the printed matter 
mm7l Th ■ "f V """'^^^ recognizing this printed matter, and equipment to this printed matter. 
[0047] The prmted matter shown m drawing 1 is read with digital instruments, such as a scanner, and it 
considers as digital image data, such as bit map data. Or you may create direct digital image data by 
computer, make it any - if this digital image data carries out the printout of it, the printed matter which has 

r ""^^ ^ -- «^ thL streaks in a line) will be created These 

direct 10.000 lines are expressed with the following formula 1 on xy coordinate. 

[Formula 1] 

y = X + 2 ^ 

rn^S V^^u- ^' * ^"'^ ^' "^^ ^" interval between direct 10,000 line 2. 

[0050] In this invention, the binary picture (information) which becomes direct 10,000 lines 2 expressed with 
the formu a 1 in draj^ from the picture section 3 and the background 4 like drawin. 2 is embedded 
Specifically ,n drawing 3 , the portion which is in the field of the picture section 3 among direct 10 000 lines 
2 IS replaced so that it may constitute from the fragmentation streak section 1. The background 4 s aken ^ 
he portion with direct 10,000 lines 2 which have the fixed interval db of a basis (basic sLak sectTonT 
^5 ] Two or more fragmentation lines 6 with difficult recognition with human being's visual sense 
wZZ H ^•^^'i;"f .'^^J dd the direction of direct 10,000 lines 3. and this fragmentation streak section 1 
"^^ZTf IT^'^^.^^'^f^^^^^^ 10,000 lines 2. Two or more fragmentation lines 6 are 

arranged in the direction which intersects perpendicularly to the longitudinal direction of direct 10 000 lines 
2, respectively and with human being's visual sense, they set up the width of face and length of the 
fragmentation line 6 so that it may become equivalent to the concentration of the basic strJak section 5 (direct 
L^aTZla 3. ' ^ of drawinsl and the part open circuit 6 are expressed with a foiWula 2 

[0052] 
[Formula 2] 



y = Fb ( X , y ) ( X 




,/2 



n b d b) 



[0053] 
[Formula 3] 

x=Fd (x. y) Gd (x, y) ( - y 4- 2 ^ ^2 ^ ^ d j) 

[0054] In the field which embeds the information used as the picture section 3, Fb (x y) and Fd (x y) of a 
formula 2 and a formula 3 are set to Fb(x y) =0 and Fd(x y) =1, on the other hand, in the field used as a 
background 4, are set to Fb(x y) =1 and Fd(x y) =0, and mean the form factor of a picture. Moreover, nb and 
nd are the integers made independent, respectively. Moreover, Gd (x y) is a function showing a division line, 
and it is the function which shows 1 by the division line part and shows 0 in the fracture section, 
[0055] The portion which is equivalent to the field of the picture section 3 of two or more direct 10,000 lines 
2 as mentioned above by replacing in the division streak section 1 direct 10,000 lines 2 (thin streak) 
Consisting of either [ either / both or ] the basic streak section 5 and the division streak section 1 , two or 
more above-mentioned basic streak sections 5 gather, serve as a basic streak group, constitute a background 
4, and two or more above-mentioned division streak sections 1 gather, serve as a division streak group, and 
they constitute the picture section 3 (figure). 

[0056] And if a basic streak group and a division streak group serve as the composition of having different 
frequency based on each streak interval, and having the line drawing for securities where the information 
which moreover consists of a background 4 and the picture section 3 was embedded and the printout of this is 
carried out, the printed matter concerning this invention in which truth distinction is possible is constituted. 
[0057] Thus, the means and method of discriminating the information on the printed matter which embedded 
information are explained. The above-mentioned printed matter is read by reading such as a scanner, 

and reading ****** is held as bit map data (it is an example of the "digital image data" of this invention.). 
And the Fourier transform of this bit map data is carried out. If this is expressed with a formula 4, it will 
become as follows. 
[0058] 
[Formula 4] 

I (jl) = J P (jl) P (a-Jl) exp (-i^-ji) dS 

[0059] Here, rho (r) means correlation intensity [ in / q of the Fourier transform from which q can obtain the 
density function of a streak and I (q) is obtained / radius vector / from a reference point ] in a reciprocal space 
vector/ in r ], respectively. 

[0060] Drawing 4 is a Fourier transform pattern with which the Fourier transform of the printed matter of 
drawing 3 is carried out, and it is obtained. Two kinds of strong correlation is observed by drawing 4 . Such 
irequency qb and frequency qd correspond to the interval db of direct 10,000 lines 2, the interval dd of the 
part open circuit 6, and correlation of a position, respectively. In short, the correlation of each interval based 
on the interval db of a basic streak group and the interval dd of a division streak group is observed as 
frequency qb and frequency qd in a Fourier transform pattern, and the information embedded by the picture 
shown as this strong correlation can be discriminated. 

[0061] And the embedded information extracts information from the Fourier transform pattern of drawing 4 
since corresponding to correlation of the interval of the interval dd of the division line 6 using the band pass 
filter which extracts only frequency qd like drawing 5 using the following formula 5. 
[Formula 5] 

I f (^) = f ( q ) I (^) 

[0062] Here, in q=qd, f (q) is set to f(q) =1, and, in q!=qd, is set to f(q) =0. Moreover, If (q) means the 
correlation intensity in q of the Fourier pattem after the streak extraction by the band pass filter. The inverse 
Fourier transform of the extraction result is expression **** at the following formula 6. 
[Formula 6] 

P d = J I f ( Jl) I f ( J_-^) exp(-i^-^)d^ 



[0063] Thus If an inverse Fouri^nsform is carried out, two or more fra^^tation lines 6 which have a 
fixed interval as shown in drawii?5 will appear the result, and the picture WFon 3 in original drawing 2 and 
a siniilar thing will be obtained. The embedded information can be discriminated by this picture that c^ried 
out the inverse Fourier transform. 

[0064] Drawing 7 is drawing showing the interval of the basic streak section of the background and the 
picture section which lose an anisotropy and are obtained from the Fourier transform pattern of the bit map 
data which read with the scanner etc. the printed matter in which the above-mentioned truth distinction is 
possible, and were obtained, and a fragmentation line, and the position correlation intensity based on a 
difference of a pcsition. By this drawing 7 (2), truth distinction of printed matter is attained by a single 
dimension estimating the big intensity more than fixed, and discriminating it with the position correlation 
intensity I. According to this, it becomes discriminable [ the information embedded even if it did not perform 

'"''"^^ transform of specific frequency by the above band pass filters ] 

[0065] (Example 2) Drawings -12 are drawing explaining an example 2. Drawings is the same means as an 
example 1, and shows the printed matter which is constituted by embedding information and in which truth 
distinction is possible to the printed matter which consists of two or more 10,000 lines 1 1 (it is equivalent to 
the "thin streak" of this invention.) which vibrate wavelike a fixed period. 

[0066] The fragmentation streak section 10 to which it consists of basic streak groups which consist of two or 
more 10,000 lines 14 (basic streak section 14) by which a background 12 vibrates wavelike [ an interval db ] 
and the picture section 15 changes from two or more fragmentation lines 17 of an interval dd to the 
longitudinal direction of 10,000 lines 1 1 is constituted from the fragmentation streak group which gathered 
by the printed matter of an example 2. 10,000 lines 14 and the part open circuit 17 which are shown in 

^ ^hich vibrate wavelike are expressed with a following formula 7 and a following formula 8 

[0067] 
[Formula 7] 

y = Fb(x, y) {Asin (tux) +2^^^ndi,} 

[006S] 
[Formula 8] 

x = Fd (x, y) Gj (x, y) ( _ y + 2 ^d^) 

J^^""^' ^ ^"'^ """^^^ ""^^^ amplitude given in order to give an oscillating modulation to direct 
10,000 lines which are the base units of the printed matter of an example 1, and its frequency The picture 
acquired by reading with a scanner etc. the printed matter shown in drawing 8 , using reading ****** as bit 
map data, and carrying out the Fourier transform of this is shown in drawing 9 . 

[0070] The peak of qb-qb+deltab and qd-delta d- - qd+delta d+ correlation has expanded drawing 9 broadly 
respectively from the frequency qb corresponding to position correlation of the interval db of 10 000 lines 14 
which vibrate as compared with drawing 4 of an example 1, and the frequency qd corresponding to position 
correlation of the interval dd of the part open circuit 17. 10,000 lines 14 are wavelike curves and this 
mn??f arranging on 10,000 lines 14 whose fragmentation lines 17 are this wavelike curve 
f * AV ?u ''/^P'^*"^^/" the important section enlarged view 10 of drawings . the interval 26 by the side 
of *** of the fragmentation line 24 and the fragmentation line 25 is short compared with the basic interval 
Z/ (interval dd), for example. Although illustration is not carried out, in the reverse, i e **** side the 
mterval of a fragmentation line and a fragmentation line is long compared with the basic internal (imerval 

[0072] Although you may observe in the feature of the Fourier transform pattern shown in drawing 9 in order 
to discriminate the information embedded in the example 2. it is deltad from frequency qd to frequency qd to 
a Fourier transform pattern. - It is the range of the frequency which added deltad+ to the reduced frequency 
and qd (namely, frequency range from qd-delta d- to qd+deltad+), and using the band pass filter of the 
property shown in a formula 9, as shown in drawing 1 1 . it extracts 
[0073] — 
[Formula 9] 

I i iSL) = f ( Q ) I ( jl) 



[0074] In qd-delta d-<= q<=qafaelta d+,- in a formula 9, f (q) is set to f(q) =1, and, in qd+deltad+<q or q<qd- 
delta d-, is set to f(q) =0. 

[0075] A picture as shows the picture acquired through the above-mentioned band pass filter to drawing 12 
by performing an inverse Fourier transform is acquired, this picture **** — the information embedded at the 
printed matter in which truth distinction is possible becomes possible [ reading as the picture section 15 ] In 
addition, the picture acquired by this **************** acquire still clearer information by eliminating 
the noise which has a value below fixed intensity to the intensity of each pixel. 

[0076] (Example 3) Drawing 13 shows the printed matter in which truth distinction of the example 3 of this 
invention is possible. Although the printed matter concerning an example 1 showed the line drawing for 
securities from which ends replace direct 10,000 lines in the line drawing for securities which consists of two 
or more direct 10,000 lines (thin streak) which are open systems in the fragmentation streak section which 
consists of two or more fragmentation lines, embed information, and are obtained The printed matter 
concerning an example 3 shows the line drawing for securities which replaced the concentric circle 28 in the 
fragmentation streak section 34 which consists of two or more fragmentation lines 33, and embedded 
information in the line drawing for securities which consists of two or more concentric circles 28 (it is 
equivalent to the thin streak of this invention) which are closed systems. 

[0077] That is, the background 28 of the information embedding the printed matter shown in drawing 13 is 
vonstituted from a basic streak group which consists of two or more basic streak sections 30 of an interval db, 
and constitutes the picture section 31 from a fragmentation streak group which is a set of the fragmentation 
streak section 34 which consists of two or more fragmentation lines 33 of an interval dd, 
[0078] The Fourier transform pattern shown in drawing 14 is obtained by reading this printed matter with a 
scanner etc. like an example 1, using it as bit map data, and carrying out the Fourier transform of this. The 
information where printed matter was embedded by the feature of this Fourier transform pattern is 
discriminable. 

[0079] Furthermore, in drawing 14 , it extracts from the interval dd of the fragmentation line 33, and the 
frequency qd corresponding to position correlation by the band pass filter like an example 2 about the range 
which adjusted frequency deltad in frequency qd, and an inverse Fourier transform is performed to this 
extraction result. Consequently, the picture which has ****** by which two or more fragmentation lines 33 
of the interval dd as shown in drawing 15 are equivalent to the fragmentation streak section and the picture 
section 3 1 which constitutes a fragmentation streak group further and changes can be acquired. It becomes 
discriminable [ the information embedded by this picture ]. 

[0080] (Example 4) Drawing 19 -21 are drawing explaining an example 4. Although this example 4 is a 
closed system like an example 3, it is printed matter which embeds information at the line drawing for 
securities which modulates two or more concentric circles on 10,000 lines (thin streak) of a closed system 
vvhich vibrate wavelike, and is obtained, and grows into it and in which truth distinction is possible. 
[008 1] That is, it consists of basic streak groups which consist of two or more basic streak sections 44 by 
which the background 43 was arranged at intervals of db at the printed matter shown in drawing 19 , the 
picture section 45 consists of fragmentation streak groups in which the fragmentation streak section 42 which 
consists of two or more fragmentation lines 46 arranged at intervals of dd comes to gather, and it is the 
composition that the information which consists of these backgrounds 43 and picture sections 45 was 
embedded. 

[0082] The Fourier transform pattern concerning this printed matter is as being shown in drawing 20 . In 
drawing 20 , a band pass filter extracts from the interval dd of the fragmentation line 46, and the frequency 
qd corresponding to correlation of a position like an example 2 in the range which reduced the range and 
deltad- which added frequency deltad+ to frequency qd, and an inverse Fourier transform is performed to this 
extraction result. Consequently, as shown in drawing 21 , the picture which has the figure in which two or 
more fragmentation lines 46 of an interval dd are equivalent to the fragmentation streak section and the 
picture section 45 which constitutes a fragmentation streak group further and changes can be acquired. It 
becomes discriminable [ the information embedded by this picture ]. 

[0083] (Example 5) Drawing 22 -26 are drawing explaining an example 5, and an example 5 is characterized 
by the composition where two kinds of pictures are embedded as information to the line drawing for 



securities. Specifically, as an exafl^ 2 shows to drawing 22 , it is the comp^Jl>n which embeds the picture 
"B" as embedding information in thepicture "A", and the picture section b at^^picture section a. 
[0084] Drawing 23 arranges and constitutes information by turns at the line drawing for securities of a 
concentric circle in the line drawing for securities which consists of a concentric circle (it is equivalent to the 
thin streak of this invention.) by the division line 48 which set the interval 47 as 163 micrometers at the basic 
streak section 54 which set the interval 53 as 400 micrometers at the background 52, and the picture section 

a, and the division line 50 which set the interval 49 as 1 14 micrometers at the picture section b. 

[0085] The printed matter shown in drawing 23 is read with a scanner, and the Fourier transform pattern 
obtained by carrying out the Fourier transform of this is as being shown in drawing 24 as bit map data. By 
this Fourier transform pattern, the frequency qb corresponding to correlation of an interval, the frequency qdl 
corresponding to correlation with an interval [ of the interval 47 of the division line 48 ] of 163 micrometers, 
and the frequency qd2 corresponding to 1 14 micrometers of the interval 49 of the division line 50 are 
observed by 400 micrometers of the interval 53 of the basic streak section 54. 

[0086] If an inverse Fourier transform is similarly performed to the extraction result using band pass filter a' 
with the example 4 having explained in the range which subtracted the range and deltad- which added 
frequency deltad+ to frequency qdl from frequency qdl as furthermore shown in drawing 25, the picture "A" 
can be recognized like picture a." If similarly an inverse Fourier transform is performed from frequency qd2 
to the extraction result using band pass filter b' in the range which reduced the range and deltad- which added 
frequency deltad+ to frequency qd2 as shown in drawing 26 , the picture "B" can be recognized like picture 

b. " 

[0087] (Example 6) Although it aims at grant of the image information as a two-dimensional pattern in the 
above-mentioned example, in order to make the printed matter specification method simple, it is not 
necessary to recognize as information as a two-dimensional pattern in printed matter in reading ******. That 
is, it is good also as composition which specifies the printed matter when it has correlation of the interval of a 
streak characteristic of printed matter, and enables truth distinction. 

[0088] For example, the composition of the method of embedding two or more information using the **** 
element 36 which is the example of the line drawing for securities as shown in general drawing 16 , and its 
printed matter is explained. It replaced and constituted from the fragmentation streak section 35 which 
consists of two or more fragmentation lines 38 which drawing 17 set two or more thin streaks which 
constitute the **** element 36 of drawing 16 , and set the interval 37 as 163 micrometers every other, and 
the fragmentation streak section 41 which consists of two or more fragmentation lines 40 which set the 
interval 39 as 1 14 micrometers. 

[0089] The Fourier transform pattern obtained by using as bit map data the picture shown in drawing 16 , and 
carrying out the Fourier transform of this is as being shown in drawing 27 . The Fourier transform pattern 
obtained by using as bit map data the picture furthermore shown in drawing 17 , and carrying out the Fourier 
transform of this is as being shown in drawing 18 . When it compares with drawing 27 in this drawing 18 , 
the frequency qdl corresponding to correlation with an interval [ of the interval 37 of the division line 38 ] of 
163 micrometers and the frequency qd2 corresponding to 1 14 micrometers of the interval 39 of a division 
line are observed. 

[0090] And when the anisotropy of the Fourier transform pattem to the bit map data at the time of printed 
matter ****** is lost and a single dimension estimates, as shown in drawing 7 It compares with drawing 7 
(I) of single dimension evaluation of Fourier transform pattem drawing 27 which has not given the division 
line 38 and the part open circuit 40. At drawing 7 (2) of single dimension evaluation of Fourier transform 
pattem drawing 18 which has given the division line 38 and the part open circuit 40, specification of printed 
matter is attained by discriminating the big intensity more than fixed with an interval and the position 
correlation intensity 1. That is, if the correlation intensity Iq of the interval of the frequency qdl of the 
Fourier transform pattem of bit map data and frequency qd2 is more than fixed, printed matter can recognize 
that they are specific securities, and can demonstrate the forged prevention effect. 

[0091] Moreover, if it is set as the place which is not influenced of the frequency qdl of a Fourier transform 
result, and the frequency by correlation of the high order interval of frequency qd2 each like an example 5, 
recognition precision can be raised more. According to the discernment means as shown in drawing 7 , the 
process of extraction of the specific frequency by the band pass filter and this extracted inverse Fourier 



transform of a picture become^^necessary. 

[0092] (Example 7) It prints inmk in which the reflected wave length range under lighting is usually set to 
600 to 700nm in the element which embeds information at printed matter. In this case, if reading ****** is 
equipped with the filter which penetrates only 600 to 700nm light, it will become possible for many elements 
on other printed matter to be removed by the filter, and to remove an unnecessary noise. Consequently, it 
becomes possible to enlarge the informational intensity and the ratio of a noise pass extraction by the Fourier 
transform and the band pass filter, and an inverse Fourier transform. 

[0093] As mentioned above, although the form of operation of this invention was explained based on the 
example, it cannot be overemphasized by this invention that there are various examples within the limits of 
the technical matter which is not limited to such an example and indicated by the claim. 
[0094] 

[Effect of the Invention] Although it cannot recognize with human being's visual sense according to this 
invention which consists of the above composition, it becomes it is possible to detect the embedded 
information and possible in digital instruments, such as a scanner and a copying machine, to analyze the 
information embedded by performing the operation of extraction of the Fourier transform and specific 
frequency, and an inverse Fourier transform on a digital instrument. 

[0095] moreover, artistic effect ****** which a printing streak has since it is impossible to recognize the 
information with human being's visual sense also in monochrome printing in the streak used for this 
Invention ~ there are also nothings 

[0096] moreover, since it consists of high streaks of regularity compared with embedding and the technology 
to read, the signal strength of the information will become very big, the invisibility information stated by the 
Prior art is read, and ** becomes easy 

[0097] since it has the effect of these, this invention becomes effective in starting actions according the 
invisibility information given to a bank note, securities, various certificates, the important document, etc. to a 
digital instrument, such as an operation halt of a digital instrument based on [ read and ] ** and its 
information 



TECHNICAL FIELD 



[The technical field to which invention belongs] this invention relates to printed matter, such as negotiable 
securities, such as a bank note in which truth distinction is possible, a stock certificate, and a debenture, 
various certificates, and an important document. 



PRIOR ART 



[Description of the Prior Art] In printed matter, such as negotiable securities, such as a bank note, a stock 
certificate, and a debenture, various certificates, and an important document, forgery and an alteration 
preventive measure are important elements. If a certain means and operation are added to printed matter, 
visually, the method of using for a design the pattern which mainly multiple-use-ized the geometrical pattern, 
and a method which appears the latent image which has not been recognized forgery of these printed matter, 
and an alteration preventive measure [Claim 19] It is. 

[0003] Although geometrical patterns, such as a design widely used for designs, such as security printed 
matter, a **** pattern, and a relief pattern, are used for the former typical example, it constitutes the pattern 
by set of the music streak by fixed streak width of face fundamentally as the forgery and the alteration 



preventive measure using the af^entioned geometrical pattern 

^^IJ^^nW^'T'u''''''^" '"'^^^ ^ ^ ^"^'Sn of printed mW, and in the extraction or the 

copymg machine by photoengraving-process equipment, use the color which is hard to be reproduced or 

^tt^Mon '^"^P^'?^^'^ T''^ Th-- - fault of having not brought about sufficient for^erj and the 

alteration prevention effect with the advent of [ although a role of a forged preventive measure is raised by 
generating moire to scanning I/O of a copying machine and a scanner ] the photoengraving-proiess 
equipment which had advanced features recently, or a copying machine 

[0005] Moreover, the forgery and the alteration preventive measure which are used among the typical 
seT/o?. H . n ^^^^ --"s and operation to the aforementioned prfn ed maier with a 

series of technology generally called a copy prevention streak, visually the latent image given into primed 

^rin 1'''°^"'? ' ' '"^'^^ "PP""^^ "°Py^"g a copying machine. Ld it is already 

;e" '^Z'^^foTt^:^!":': ''''''' ™ -- 

[0006] ** There is printed matter (JP,57-20395,A) which gave the latent image suitable for the forged 

\7^7ZT^ T simultaneous printing of the background of alatent image and this concentration by 
10,000 lines and piling up, printing and making an ornament pattern the upper surface of a latent imaee 
mcludmg a background in the transparency ink of the thin color of the gradi^which is not recced by the 

[0008] ** When it interferes with 10.000 lines of a background, give heavy printing of the lisht color wh.Vh 

tl"lTlr ' 'h"- ^l;^ '""^ '^^^ ' machin^Lng the oJeS v s^X Ppedlu^ 

the wave pattern which consists of parallel lines which form a moire pattern. Since the moire pattern wh ch 

f Sti' ? '''h' ^r"'^' '""^ '^'^ ^^P""^^'* '"^"^^ b^'^^™^^ 'iiffi^^lt [ existence of altTnr^mage 
] to discriminate, and when it applies to a copying machine, a latent image and a wave pattern havrthe S 

S^nT' '''' (JP,60-87380,A) only f background is' reproduced wltli^^^^^^^ 

[0009] However, since each method of the above-mentioned ****** had to be the screen oattem which 
consists of roughness and fineness of points, such as a halftone dot or 10.000 1 nesa^aC^ fault 
of not being suitable for using for the existing products, such as negotiable securities, such as a 
mofm°T "u" ^ P^"^™ abundantly, a stock certificate, and a debenture. ^ 

[0010] Invention-in-this-application persons consider as the method with which the fault which the method of 

•-\?a7eg~^^ " "PP"^'^^ ^^^^ ^'^^'y -^-'^"-^ te^hnt^ ra^^s^^ 

'^^^fu^ ""^'^ ''^"^'^ °f P°"^°" ^hich expressed the portion which gave single 

stroke lines and the latent image for the portion which does not give a latent image for the set patterof a 
music streak by the streak more than double lines, and gave the latent image, Thf streak widl of fa™ of the 
sum to al of the streak more than double lines is equal to the streak width of face of the streak of t^^sing^^^^^ 
I t i'"" ^ P''":^" ^^''^ ^'^^ ^ ^^^^"^ *"^ag^- Branch from the single stroke lines of ^00^ 

riaienfrr' ^"^.^.i^^^"^ '^^S^' ^^e boundary line on the streak of th! portion wS doernrgive 
a latent image, and the portion which gave the latent image further It applied for the creation method of fhl 
copy prevention pattern characterized by the straight line which crosses an abbreviation right ^Irand the 
bird clapper, and its printed matter (Japanese Patent Application No. No. 206140 [ six to ]) to thf strS line 

st:k":ndt:b^SliL^f^a^t^^^^^^^^ 

fZ.l \ T T^' fixed-cycle rupture line to the set pattern of a music streL, and gave the Tatem 

image to it real-pnnted. and the non-streak section which severs and lacks the streak section The area of the 
non-streak section was added to the area of the streak section, and by the same length of the curte-Hke 



direction of the portion which^^^ the latent image, and the portion whic^^bs not give a latent image, the 
printed matter (Japanese Patenrapplication No. 7-138879) made into the rate of the same streak area was 
invented, and it applied. 

[0013] The creation method of a copy prevention pattern and printed matter which gave forgery by the 
copying machine and the alteration prevention effect to the set pattern of music streaks, such as designs, such 
as negotiable securities, such as a bank note which needs copy prevention, a stock certificate, and a 
debenture, various certificates, and an important document, a **** pattern, and a relief pattern, with the 
printed matter which has the pattern of these ****s were able to be offered. 

[0014] However, it is the present condition that it is becoming impossible for the copy preventive measure of 
the method of the above-mentioned **** to grow into sufficient forged preventive measure by advanced 
features of a color copying machine and the advancement of DTP (desktop publishing) technology by the end 
of today. 

[0015] Then, in tmth distinction, extensive and the machine reading inspection method which can carry out 
high-speed processing are widely adopted as solution of such a problem. Such technology in which the 
machine reading inspection method of today's printed matter detects the material by functional ink, such as a 
magnetic ink, infrared reflective absorption ink, and fluorescent ink, the fiber which forms print media, the 
quality of the material and chemicals, etc. originates in the specific electromagnetic wave which cannot be 
sensed to human being. There is much what is dependent on material aptitude when producing printed matter, 
and it can give only the product with which economical efficiency balances in a production cost side. 
[0016] Moreover, there is the optical reading method for the pattern on the printed matter which can apply 
printing material like the ink for general printing which can carry out visible as a method of not taking into 
consideration especially the production cost of printed matter. As the comparatively easy optical reading 
method, although OCR, OMR, a bar code, a 2-dimensional code, etc. are well-known, when using these 
optical reading methods for the existing product, change of a design and specification is required. 
[0017] Moreover, it is also the method which has appeared on the market in the city widely, and since these 
optical reading methods can carry out visible [ of the sign ] as a printing streak, the danger of decode and an 
alteration is also expected and they are inadequate as forgery and the alteration prevention method. 
[0018] Furthermore, there is a series of technology generally called electronic watermark as a method of 
giving the information for reading, without similarly changing design nature, such as a design, by the optical 
reading method. An electronic watermark is also called concealed DOIMEJI and digital watermark, and is 
technology which embeds copyright information at the document file in the high performance copy 
technology and high performance DTP technology, or its printed matter as main uses. As well-known typical 
technology in printed matter, it is the method called frequency use type. 

[0019] An electronic watermark is said for there to be little degradation of the frequency characteristic also in 
a duplicate object, and, recently, is given to the digital image distributed on the Internet for the purpose of 
protection of copyrights in many cases. Moreover, since the effect is done so also in printed matter, it has 
also been used for the poster etc. more often. 

[0020] It is a continuous tone (photograph gradation) pattern that an electronic watermark can demonstrate an 
effect most. A continuous tone (photograph gradation) pattern is one of the technology in which many 
methods, such as not only a frequency use type but a pixel substitution type, a pixel space use type, a 
quantization error diffusion type, etc., are proposed since it is multiple- value image data and sufficient 
redundancy exists, and many reference and patent application also attract attention today. 
[0021] However, since the set pattern of music streaks, such as a design used for negotiable securities, a **** 
pattern, and a relief pattern, is a binary picture fundamentally and there is little redundancy, embedding of an 
electronic watermark is made difficult, since the signal for reading is weak as a result, it reads, and the thing 
with a low precision has been a technical problem. 

[0022] Therefore, development of the effective technology which can carry out truth distinction of a pattem 
that it has the forged prevention aptitude which is the forgery and the alteration prevention method 
independent of the material aptitude of printed matter, for example, is suitable for negotiable securities, such 
as a bank note, a stock certificate, and a debenture, various certificates, an important document, etc., by 
machine reading is desired. 



EFFECT OF THE INVENTION 



[Effect of the Invention] Although it cannot recognize with human being's visual sense according to this 
invention which consists of the above composition, it becomes it is possible to detect the embedded 
information and possible in digital instruments, such as a scanner and a copying machine, to analyze the 
information embedded by performing the operation of extraction of the Fourier transform and specific 
frequency, and an inverse Fourier transform on a digital instrument. 

[0095] moreover, artistic effect ****** which a printing streak has since it is impossible to recognize the 
information with human being's visual sense also in monochrome printing in the streak used for this 
invention — there are also nothings 

[0096] moreover, since it consists of high streaks of regularity compared with embedding and the technology 
to read, the signal strength of the information will become very big, the invisibility information stated by the 
Prior art is read, and ** becomes easy 

^0097] since it has the effect of these, this invention becomes effective in starting actions according the 
invisibility information given to a bank note, securities, various certificates, the important document, etc. to a 
digital instrument, such as an operation halt of a digital instrument based on [ read and ] ** and its 
information 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] this invention was made in view of the above-mentioned point, 
and it aims at embedding information in the printed matter which has art, such as securities which consist of 
line drawings for securities etc., by giving a modulation to the line drawing for securities on the level which 
human being cannot recognize visually, without spoiling the artistic effect. Moreover, in order to strengthen 
more the conventional information embedding and the signal of the information currently used in reading 
******* performing division and branching processing to the line drawing for securities which 
has regularity. 



MEANS 



[Means for Solving the Problem] In order that this invention may solve the above-mentioned technical 
problem, it has the line drawing for securities which consists of two or more thin streaks, this thin streak It 
consists of either [ either / both or ] the basic streak section which is one line, respectively, and the 
fragmentation streak section. Two or more above-mentioned basic streak sections gather, and constitute a 
basic streak group, and two or more above-mentioned fragmentation streak sections gather, and constitute a 
fragnientation streak group. It is the printed matter with which the information which consists of the above- 
mentioned basic streak group and the fragmentation streak section was embedded and in which truth 
distinction is possible, the above-mentioned fragmentation streak section Along with the longitudinal 
direction of the above-mentioned thin streak, mutually, with the predetermined interval, the-two or more part 
open circuit prolonged in the direction which intersects perpendicularly with the longitudinal direction of the 



above-mentioned thin streak i|^^nged in parallel, and is constituted. Ba^^n correlation of the interval of 
each streak of the above-mentiOTed basic streak group and the fragmentation streak section, the above- 
mentioned information offers the printed matter which is characterized by the identifiable thing and in which 
truth distinction is possible in the Fourier transform pattern which the Fourier transform of the digital image 
data of the above-mentioned printed matter is carried out, and is obtained. 

[0025] In order that this invention may solve the above-mentioned technical problem, it has the line drawing 
for securities which consists of two or more thin streaks, the thin streak of these two or more books It 
consists of either [ either / both or ] the basic streak section which is one line, respectively, and the 
fragmentation streak section. Two or more above-mentioned basic streak sections gather, serve as a basic 
streak group, and constitute a background. It is the printed matter with which the information which two or 
more above-mentioned fragmentation streak sections gather, serve as a fragmentation streak group, 
constitutes the picture section, and consists of the above-mentioned background and the picture section was 
embedded and in which truth distinction is possible, the above-mentioned fragmentation streak section Along 
with the longitudinal direction of the above-mentioned thin streak, mutually, with the predetermined interval, 
the-two or more part open circuit prolonged in the direction which intersects perpendicularly with the 
longitudinal direction of the above-mentioned thin streak is arranged in parallel, and is constituted. It is based 
on correlation of the interval of each streak of the above-mentioned basic streak group and the fragmentation 
streak section, the above-mentioned information The inside of the Fourier transform pattern with which the 
Fourier transform of the digital image data of the above-mentioned printed matter is carried out, and they are 
obtained. The printed matter which is characterized by the identifiable thing in the picture from which the 
picture which only the picture field equivalent to frequency predetermined by the band pass filter is 
extracted, and is acquired carries out an inverse Fourier transform, and is acquired and in which truth 
distinction is possible is offered. 

[0026] The above-mentioned part open circuit is characterized by being the length and line breadth of a grade 
to which the visual sense of the basic streak section and the fragmentation streak section is carried out by the 
same concentration. 

[0027] In order that this invention may solve the above-mentioned technical problem, it has the line drawing 
which consists of two or more thin streaks, the thin streak of these two or more books It is the printed matter 
which consists of the fragmentation streak section which consists of the interval of two or more kinds, and 
constitutes predetermined information and in which truth distinction is possible, the fragmentation streak 
section of the interval of two or more [ above ] kinds With a predetermined interval which is different for 
every above-mentioned kind along with the longitudinal direction of the above-mentioned thin streak, the- 
two or more part open circuit prolonged in the direction which intersects perpendicularly with the 
longitudinal direction of the above-mentioned thin streak, respectively is arranged in parallel, and is 
constituted. Based on correlation of the interval of each fragmentation line of the fragmentation streak section 
of the interval of two or more [ above ] kinds, the above-mentioned information offers the printed matter 
which is characterized by the identifiable thing and in which truth distinction is possible in the Fourier 
transform pattern which the Fourier transform of the digital image data of the above-mentioned printed 
matter is carried out, and is obtained. 

[0028] The above-mentioned thin streak is a straight line or a curve. 

[0029] The above-mentioned thin streak has fixed regularity, and is characterized by being an artistic 
wavelike curve. 

[0030] The above-mentioned thin streak is characterized by being the line of a closed system. 

[0031] The above-mentioned part open circuit is characterized by being printed in ink which usually serves 

as a visible reflected wave length range under lighting. 

[0032] The digital image data in which an output of the printed matter which has the line drawing for 
securities which consists of two or more thin streaks is possible in order that this invention may solve the 
above-mentioned technical problem are created. About each of two or more above-mentioned thin streaks in 
these digital image data By changing into the composition which consists of both or either of the basic streak 
sections and the above-mentioned fragmentation streak sections which replace the part or all in the 
fragmentation streak section, and do not transpose the above-mentioned thin streak to the fragmentation 
streak section, and which are a state It is the information embedding method of the printed matter which 



embeds the information which cc^^ts of the basic streak group for which t>^^ more above-mentioned 
basic streak sections gathered, an^lie fragmentation streak group for which W^or more above-mentioned 
fragmentation streak sections gathered and in which truth distinction is possible. The part open circuit 
prolonged in the direction which intersects perpendicularly with the longitudinal direction of the above- 
nientioned thin streak the above-mentioned fragmentation streak section Along with the longitudinal 
direction of the above-mentioned thin streak, mutually, with a predetermined interval, as two or more are 
arranged in parallel, it forms. Based on correlation of the interval of each streak of the above-mentioned basic 
streak group and the fragmentation streak section, the above-mentioned information offers the information 
embedding method of the printed matter which is characterized by the identifiable thing and in which truth 
distinction is possible in the Fourier transform pattern which the Fourier transform of the digital image data 
of the above-mentioned printed matter is carried out, and is obtained. 

[0033] The digital image data in which an output of the printed matter which has the line drawing for 
securities which consists of two or more thin streaks is possible in order that this invention may solve the 
above-mentioned technical problem are created. About each of two or more above-mentioned thin streaks in 
these digital image data By changing into the composition which consists of both or either of the basic streak 
sections and the above-mentioned fragmentation streak sections which replace the part or all in the 
fragmentation streak section, and do not transpose the above-mentioned thin streak to the fragmentation 
streak section, and which are a state It is the information embedding method of the printed matter which 
imbeds the information which consists of the background which consists of the basic streak group for which 
two or more above-mentioned basic streak sections gathered, and the picture section which consists of the 
fragmentation streak group for which two or more above-mentioned fragmentation streak sections gathered 
and in which truth distinction is possible. The part open circuit prolonged in the direction which intersects 
perpendicularly with the longitudinal direction of the above-mentioned thin streak the above-mentioned 
fragmentation streak section Along with the longitudinal direction of the above-mentioned thin streak, 
mutually, with a predetermined interval, as two or more are arranged in parallel, it forms. It is based on 
correlation of the interval of each streak of the above-mentioned basic streak group and the fragmentation 
streak section, the above-mentioned information The inside of the Fourier transform pattern with which the 
Fourier transform of the digital image data of the above-mentioned printed matter is carried out, and they are 
obtained. The information embedding method of the printed matter which is characterized by the identifiable 
thing in the picture from which the picture from which only the picture field equivalent to frequency 
predetermined by the band pass filter is extracted and obtained carries out an inverse Fourier transform, and 
is acquired and in which truth distinction is possible is offered. 

[0034] The digital image data in which an output of the printed matter which has the line drawing for 
securities which consists of two or more thin streaks is possible in order that this invention may solve the 
above-mentioned technical problem are created. About each of two or more above-mentioned thin streaks in 
these digital image data It replaces in the division streak section of one which was chosen from the division 
streak section of the interval of two or more kinds of kinds. Two or more above-mentioned thin streaks are 
the information embedding methods of the printed matter which embeds the information which consists of 
the division streak section of the interval of two or more kinds and in which truth distinction is possible, the 
division streak section of the interval of two or more [ above ] kinds With a predetermined interval which is 
different for every above-mentioned kind along with the longitudinal direction of the above-mentioned thin 
streak, as the part open circuit prolonged in the direction which intersects perpendicularly with the 
longitudinal direction of the above-mentioned thin streak, respectively arranges two or more in parallel, it 
forms. It is based on correlation of the interval of each division line of the division streak section of the 
interval of two or more [ above ] kinds. The above-mentioned information offers the information embedding 
method of the printed matter which is characterized by the identifiable thing and in which truth distinction is 
possible in the Fourier transform pattern which the Fourier transform of the digital image data of the above- 
mentioned printed matter is carried out, and is obtained, 

[0035] In order that this invention may solve the above-mentioned technical problem, it has the line drawing 
for securities which consists of two or more thin streaks, this thin streak It consists of either [ either / both or 
] the basic streak section which is one line, respectively, and the division streak section. Two or more above- 
mentioned basic streak sections gather, and constitute a basic streak group, and two or more above- 



mentioned division streak sec gather, and constitute a division streak^^^p. The information which 
consists of the above-mentionecroasic streak group and a division streak group is embedded, the above- 
mentioned division streak section It is the truth distinction method of the printed matter in which truth 
distinction is possible that the-two or more part open circuit prolonged in the direction which intersects 
perpendicularly with the longitudinal direction of the above-mentioned thin streak is mutually arranged in 
parallel with a predetermined interval along with the longitudinal direction of the above-mentioned thin 
streak, and changes. Create the digital image data of the above-mentioned printed matter, carry out the 
Fourier transform of these digital image data, create a Fourier transform pattern, and it sets to this Fourier 
transform pattern. The truth distinction method of the printed matter which is characterized by discriminating 
the above-mentioned information from the above-mentioned basic streak group based on correlation of the 
interval of each streak of the division streak section and in which truth distinction is possible is offered. 
[0036] In order that this invention may solve the above-mentioned technical problem, it has the line drawing 
for securities which consists of two or more thin streaks, this thin streak It consists of either [ either / both or 
] the basic streak section which is one line, respectively, and the fragmentation streak section. Two or more 
above-mentioned basic streak sections gather, serve as a basic streak group, and constitute a background. 
Two or more above-mentioned fragmentation streak sections gather, and serve as a fragmentation streak 
group, the picture section is constituted, and the information which consists of the above-mentioned 
background and the picture section is embedded, the above-mentioned fragmentation streak section It is the 
tmth distinction method of the printed matter in which truth distinction is possible that the-two or more part 
open circuit prolonged in the direction which intersects perpendicularly with the longitudinal direction of the 
above-mentioned thin streak is mutually arranged in parallel with a predetermined interval along with the 
longitudinal direction of the above-mentioned thin streak, and changes. Create the digital image data of the 
above-mentioned printed matter, and carry out the Fourier transform of these digital image data, and a 
Fourier transform pattern is created. In the picture acquired by carrying out the inverse Fourier transform of 
the picture from which only the picture field which is equivalent to frequency predetermined by the band 
pass filter among the above-mentioned Fourier transform patterns is extracted and obtained The truth 
distinction method of the printed matter which is characterized by discriminating the above-mentioned 
information from the above-mentioned basic streak group based on correlation of the interval of each streak 
of the fragmentation streak section and in which truth distinction is possible is offered. 

[0037] In order that this invention may solve the above-mentioned technical problem, it has the line drawing 
for securities which consists of two or more thin streaks, the thin streak of these two or more books It 
consists of the fragmentation streak section of the interval of two or more kinds, and predetermined 
information is constituted, the fragmentation streak section of the interval of two or more [ above ] kinds It is 
prolonged in the direction which intersects perpendicul£irly with the longitudinal direction of the above- 
mentioned thin streak, respectively, and the same fragmentation line of length as the width of face of the 
above-mentioned thin streak It is the truth distinction method of the printed matter which is eu-ranged in 
parallel two or more with a predetermined interval which is different for every above-mentioned kind along 
with the longitudinal direction of the above-mentioned thin streak, and changes and in which truth distinction 
is possible. Read the above-mentioned printed matter electronically, create digital image data, carry out the 
Fourier transform of these digital image data, create a Fourier transform pattern, and it sets to this Fourier 
transform pattern. Based on correlation of the interval of each fragmentation line of the fragmentation streak 
section of the interval of two or more [ above ] kinds, the truth distinction method of the printed matter which 
is characterized by discriminating the above-mentioned information and in which truth distinction is possible 
is offered. 

[0038] It is characterized by losing the anisotropy of the above-mentioned Fourier transform pattern, and 
discriminating the above-mentioned information as compared with the reference value beforehand set up in 
the intensity based on correlation of the above-mentioned position. 

[0039] In order that this invention may solve the above-mentioned technical problem, it has the line drawing 
for securities which consists of two or more thin streaks, this thin streak It consists of either [ either / both or 
] the basic streak section which is one line, respectively, and the fragmentation streak section. Two or more 
above-mentioned basic streak sections gather, and constitute a basic streak group, and two or more above- 
mentioned fragmentation streak sections gather, and constitute a fragmentation streak group. The information 



which consists of the above-men^^d basic streak group and a fragmentati^^eak group is constituted, the 
above-mentioned fragmentation soSak section It is truth distinction equipmeSwthe printed matter with 
which the-two or more part open circuit prolonged in the direction which intersects perpendicularly with the 
longitudinal direction of the above-mentioned thin streak, respectively is arranged in parallel, is mutually 
constituted with a predetermined interval along with the longitudinal direction of the above-mentioned thin 
streak, and changes and in which truth distinction is possible. Have a means to create the digital image data 
of the above-mentioned printed matter, and a means to carry out the Fourier transform of these digital image 
data, and to create a Fourier transform pattern, and it sets to the above-mentioned Fourier transform pattern. 
Based on correlation of the interval of each streak of the above-mentioned basic streak group and the 
fragmentation streak section, the truth distinction equipment of the printed matter which is characterized by 
making the above-mentioned information identifiable and in which truth distinction is possible is offered. 
[0040] In order that this invention may solve the above-mentioned technical problem, it has the line drawing 
for securities which consists of two or more thin streaks, this thin streak It consists of either [ either / both or 
] the basic streak section which is one line, respectively, and the fragmentation streak section. Two or more 
above-mentioned basic streak sections gather, serve as a basic streak group, and constitute a background. 
Two or more above-mentioned fragmentation streak sections gather, and serve as a fragmentation streak 
group, the picture section is constituted, and the information which consists of the above-mentioned 
background and the picture section is embedded, the above-mentioned fragmentation streak section It is truth 
distinction equipment of the printed matter with which the-two or more part open circuit prolonged in the 
direction which intersects perpendicularly with the longitudinal direction of the above-mentioned thin streak 
is arranged in parallel, is mutually constituted with a predetermined interval along with the longitudinal 
direction of the above-mentioned thin streak, and changes and in which truth distinction is possible. A means 
to create the digital image data of the above-mentioned printed matter, and the means which carries out the 
Fourier transform of these digital image data, and carries out a Fourier transform pattern, In the picture which 
extracted only the picture field which is equivalent to frequency predetermined by the band pass filter among 
the above-mentioned Fourier transform patterns, is equipped with a means to create the picture which carried 
out the inverse Fourier transform of this, and carried out [ above-mentioned ] the inverse Fourier transform 
Based on correlation of the interval of each streak of the above-mentioned basic streak group and the 
fragmentation streak section, the truth distinction equipment of the printed matter which is characterized by 
making the above-mentioned information identifiable and in which truth distinction is possible is offered. 
[0041] In order that this invention may solve the above-mentioned technical problem, it has the line drawing 
for securities which consists of two or more thin streaks, the thin streak of these two or more books It 
consists of the fragmentation streak section which consists of the interval of two or more kinds, and 
predetermined information is constituted, the fragmentation streak section of two or more [ above ] kinds It is 
prolonged in the direction which intersects perpendicularly with the longitudinal direction of the above- 
mentioned thin streak, respectively, and the same fragmentation line of length as the width of face of the 
above-mentioned thin streak A means to be arranged in parallel two or more with a predetermined interval 
which is different for every above-mentioned kind along with the longitudinal direction of the above- 
mentioned thin streak, and to be truth distinction equipment of the printed matter which is constituted and 
changes and in which truth distinction is possible, and to read the above-mentioned printed matter 
electronically and to create digital image data. Have a means to carry out the Fourier ti-ansform of these 
digital image data, and to create a Fourier transform pattem, and it sets to the above-mentioned Fourier 
transform pattern. Based on correlation of the interval of each fragmentation line of the fragmentation streak 
section of two or more [ above ] kinds, truth distinction ****** of the printed matter which is characterized 
by making the above-mentioned information identifiable and in which ti^th distinction is possible is offered 
[0042] 

[Embodiments of the Invention] The gestalt of operation of tiiis invention is explained to a detail below with 
reference to a drawing based on an example. Two or more streaks containing the straight line (direct 10,000 
lines) and curve of 10,000 lines gather, and the line drawing for securities currentiy used for securities, the 
bill, etc. consists of geometric designs. The streak used as the element which constitutes such a line drawing 
for securities is called "thin streak" by this invention. In the line drawing for securities, very high regularity 
exists in the interval of two or more thin streaks etc. this invention noted the point as a means to evaluate this 



regularity that a means to eva|||^correlation of the interval of two or md^^in streaks of the line drawing 
for securities was effective. 

[0043] In digital instruments, such as a scanner and a copying machine, although two or more thin streaks of 
the line drawing for securities in which especially this invention has this regularity are identifiable The 
portion with recognition difficult for human being with a visual sense which has detailed and regularity is 
given. Correlation of the interval of the line drawing for securities is analyzed on a digital instrument to the 
obtained printed matter, truth distinction is possible by discriminating the information embedded at printed 
matter, and actions, such as a halt of digital instruments, such as a copying machine used for forgery etc. 
based on the information, of operation, are made possible. 

[0044] As composition which gives a modulation to the line drawing for securities on the level which cannot 
be recognized with human being's visual sense, this invention persons The composition which is made to 
divide the thin streak which constitutes the line drawing for securities, arranges in parallel two or more 
fragmentation lines which changed the length and width of face in the center line of the thin streak of the line 
drawing for securities and the direction which goes direct of human being in the direction of a thin streak so 
that it may look it visually that the concentration of the fragmentation section and the non-dividing section is 
equivalent, and embeds information It proposes in this invention. Moreover, technique with the same said of 
the branching streak which branched the line drawing for securities in the parallel direction can be used. 
[0045] The information embedded using the line drawing for securities which consists of two or more thin 
streaks has the regularity of the line drawing for securities, and two parameters which in other words are 
called the fixed interval and the position to embed of two or more thin streaks of the line drawing for 
securities- Thus, in order to discriminate the embedded information, after acquiring correlation of the interval 
of two or more thin streaks of the line drawing for securities by the Fourier transform, it is made by 
extracting only correlation of a specific position or the specific direction, or performing an inverse Fourier 
transform further. Therefore, the information from which the embedded information differs according to 
correlation of a position or a direction will be acquired. Examples 1-7 explain this concretely below. 
[0046] (Example 1) Drawing 1 -7 are drawing for explaining an example 1. Drawing 1 is printed matter 
which consists of direct 10,000 lines 2 (it is equivalent to the "thin streak" of this invention) which have the 
simple fixed interval db, and explains the method of embedding one kind of information, the printed matter 
formed of this and the method of recognizing this printed matter, and equipment to this printed matter. 
[0047] The printed matter shown in drawing 1 is read with digital instruments, such as a scanner, and it 
considers as digital image data, such as bit map data. Or you may create direct digital image data by 
computer, make it any — if this digital image data carries out the printout of it, the printed matter which has 
two or more direct 10,000 lines 2 (10,000 — it has two or more thin streaks in a line) will be created These 
direct 10,000 lines are expressed with the following formula 1 on xy coordinate. 
[0048] 
[Formula 1] 

y = X + 2 ^/^n d b 

[0049] Here, -2, -1,0, 1 and 2, -db are n=— and an interval between direct 10,000 line 2. 
[0050] In this invention, the binary picture (information) which becomes direct 10,000 lines 2 expressed with 
the formula 1 in drawing 1 from the picture section 3 and the background 4 like drawing 2 is embedded. 
Specifically, in drawing 3 , the portion which is in the field of the picture section 3 among direct 10,0(X) lines 
2 is replaced so that it may constitute from the fragmentation streak section 1 . The background 4 is taken as 
the portion with direct 10,000 lines 2 which have the fixed interval db of a basis (basic streak section 5). 
[0051] Two or more fragmentation lines 6 with difficult recognition with human being*s visual sense 
maintain the fixed interval dd in the direction of direct 10,000 lines 3, and this fragmentation streak section 1 
is arranged in parallel in the direction of direct 10,000 lines 2. Two or more fragmentation lines 6 are 
arranged in the direction which intersects perpendicularly to the longitudinal direction of direct 10,000 lines 
2, respectively, and with human being's visual sense, they set up the width of face and length of the 
fragmentation line 6 so that it may become equivalent to the concentration of the basic streak section 5 (direct 
10,000 lines 2). Direct 10,000 lines 2 of drawing 3 and the part open circuit 6 are expressed with a formula 2 
and a formula 3. 



[0052] 
[Formula 2] 

y = Fb (x. y) (x + 2 1/2^ b) 

[0053] 
[Formula 3] 

x = Fi (x, y) Gd (x, y) ( - y + 2 » n j d J 

[0054] In the field which embeds the information used as the picture section 3, Fb (x y) and Fd (x y) of a 
formula 2 and a formula 3 are set to Fb(x y) =0 and Fd(x y) =1, on the other hand, in the field used as a 
background 4, are set to Fb(x y) =1 and Fd(x y) =0, and mean the form factor of a picture. Moreover, nb and 
nd are the Integers made independent, respectively. Moreover, Gd (x y) is a function showing a 
fragmentation line, and it is the function which shows 1 by the fragmentation line part and shows 0 in the 
fracture section. 

[0055] The portion which is equivalent to the field of the picture section 3 of two or more direct 10.000 lines 
2 as mentioned above by replacing in the fragmentation streak section 1 direct 10,000 lines 2 (thin streak) 
Consisting of either [ either / both or ] the basic streak section 5 and the fragmentation streak section 1, two 
or more above-mentioned basic streak sections 5 gather, serve as a basic streak group, constitute a 
oackground 4, and two or more above-mentioned fragmentation streak sections 1 gather, serve as a 
fragmentation streak group, and they constitute the picture section 3 (figure). 

[0056] And if a basic streak group and a fragmentation streak group serve as the composition of having 
different frequency based on each streak interval, and having the line drawing for securities where the 
information which moreover consists of a background 4 and the picture section 3 was embedded and the 
printout of this is carried out, the printed matter concerning this invention in which truth distinction is 
possible is constituted. 

[0057] Thus, the means and method of discriminating the information on the printed matter which embedded 
information are explained. The above-mentioned printed matter is read by reading ******, such as a scanner 
and reading ****** is held as bit map data (it is an example of the "digital image data" of this invention.). 
And the Fourier transform of this bit map data is carried out. If this is expressed with a formula 4, it will 
become as follows. 
[0058] 
[Formula 4] 

I (-JSO = 5 P (.tJ p (^-jl) e X p (- i 



[0059] Here, rho (r) means correlation intensity [ in / q of the Fourier transform from which q can obtain the 
density function of a streak and I (q) is obtained / radius vector / from a reference point ] in a reciprocal spac( 
vector / in r ], respectively. 

[0060] Drawing 4 is a Fourier transform pattem with which the Fourier transform of the printed matter of 
drawing 3 is carried out, and it is obtained. Two kinds of strong correlation is observed by drawing 4 . Such 
frequency qb and frequency qd correspond to the interval db of direct 10,000 lines 2, the interval dd of the 
part open circuit 6, and correlation of a position, respectively. In short, the correlation of each interval based 
on the interval db of a basic streak group and the interval dd of a fragmentation streak group is observed as 
frequency qb and frequency qd in a Fourier transform pattem, and the information embedded by the picture 
shown as this strong correlation can be discriminated. 

[0061] And the embedded information extracts information from the Fourier transform pattem of drawing 4 
since corresponding to correlation of the interval of the interval dd of the fragmentation line 6 using the band 
pass filter which extracts only frequency qd like drawing 5 using the following formula 5. 
[Formula 5] 

I f (^) = f ( q ) I (^) 



[0062] Here, in q=qd, f (q) is set to f(q) =1, and, in q!=qd, is set to f(q) =0. Moreover, If (q) means the 



correlation intensity in q of th^^narier pattern after the streak extraction ^Be band pass filter. The inverse 
Fourier transform of the extra^^ result is expression **** at the following formula 6. 
[Formula 6] 

P d (jl) = J I f (SL> I f (x.-^) exp (-iji-i.) 

[0063] Thus, if an inverse Fourier transform is carried out, two or more division lines 6 which have a fixed 
interval as shown in drawing 6 will appear the result, and the picture section 3 in original drawing 2 and a 
similar thing will be obtained. The embedded information can be discriminated by this picture that carried 
out the inverse Fourier transform. 

[0064] Drawine 7 is drawing showing the interval of the basic streak section of the background and the 
picture section which lose an anisotropy and are obtained from the Fourier transform pattern of the bit map 
data which read with the scanner etc. the printed matter in which the above-mentioned tmth distinction is 
possible, and were obtained, and a division line, and the position correlation intensity based on a difference 
of a position. By this drawine 7 (2), truth distinction of printed matter is attained by a single dimension 
estimating the big intensity more than fixed, and discriminating it with the position correlation intensity I. 
According to this, it becomes discriminable [ the information embedded even if it did not perform the 
extraction and the inverse Fourier transform of specific frequency by the above band pass filters ]. 
[0065] (Example 2) Drawing 8 -12 are drawing explaining an example 2. Drawing 8 is the same means as an 
Example 1, and shows the printed matter which is constituted by embedding information and in which truth 
distinction is possible to the printed matter which consists of two or more 10,000 lines 1 1 (it is equivalent to 
the "thin streak" of this invention.) which vibrate wavelike a fixed period. 

[0066] The fragmentation streak section 10 to which it consists of basic streak groups which consist of two or 
more 10,000 lines 14 (basic streak section 14) by which a background 12 vibrates wavelike [ an interval db ], 
and the picture section 15 changes from two or more fragmentation lines 17 of an interval dd to the 
longitudinal direction of 10,000 lines 1 1 is constituted from the fragmentation streak group which gathered 
by the printed matter of an example 2. 10,000 lines 14 and the part open circuit 17 which are shown in 
drawing 8 and which vibrate wavelike are expressed with a following formula 7 and a following formula 8 
[0067] 
[Formula 7] 

y = Fb(x,y) {Asin(a)x)+2^'^2j^db} 

[0068] 
[Formula 8] 

x = Fd (x, y) Ga (x. y) (- y + 2 ^ ^da) 

[0069] Here, A and omega mean the amplitude given in order to give an oscillating modulation to direct 
10,000 lines which are the base units of the printed matter of an example 1, and its frequency. The picture 
acquired by reading with a scanner etc. the printed matter shown in drawing 8 , using reading ****** as bit 
map data, and carrying out the Fourier transform of this is shown in drawing 9 . 

[0070] The peak of qb-qb+deltab and qd-delta d- - qd+delta d+ correlation has expanded drawing 9 broadly, 
respectively from the frequency qb corresponding to position correlation of the interval db of 10,000 lines 14 
which vibrate as compared with drawing 4 of an example 1 , and the frequency qd corresponding to position 
correlation of the interval dd of the part open circuit 17. 10,000 lines 14 are wavelike curves and this 
originates in arranging on 10,000 lines 14 whose fragmentation lines 17 are this wavelike curve. 
[0071] If this is explained in the important section enlarged view 10 of drawing 8 , the interval 26 by the side 
of**** of the fragmentation line 24 and the fragmentation hne 25 is short compared with the basic interval 
27 (interval dd), for example. Although illustration is not carried out, in the reverse, i.e., side, the 

interval of a fragmentation line and a fragmentation line is long compared with the basic interval (interval 
dd). 

[0072] In order to discriminate the information embedded in the example 2 <A To 
HREF="/Tokujitu/tjitemdrw.ipdl?N0000=239&N0500=l 
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you may observe in the feature shown Fourier transform pattern, a FoJ^ transform pattern is 

received. It is deltad to the frequency qd from frequency qd. - In the range (SKely. frequency range from qd- 
delta d- to qd+deltad+) of the frequency which added deltad+ to the reduced frequency and qd, using the 
band pass filter of the property shown in a formula 9, as shown in drawing 1 1 . it extracts 

[0073] — 

[Formula 9] 

I * = f ( q ) I (^) 

[0074] In qd-delta d-<= q<=qd+delta d+, in a formula 9, f (q) is set to f(q) =1. and. in qd+deltad+<q or q<qd- 
delta d-, is set to f(q) =0. ^ *i i 

[0075] A picture as shows the picture acquired through the above-mentioned band pass filter to drawing 12 
by performing an inverse Fourier transform is acquired, this picture **** - the information embedded at the 
printed matter in which truth distinction is possible becomes possible [ reading as the picture section 15 ] In 
addition, the picture acquired by this **************** ^^^^-^^ ^j^^^^ information by eliminating 
the noise which has a value below fixed intensity to the intensity of each pixel. 

[0076] (Example 3) Drawing 13 shows the printed matter in which truth distinction of the example 3 of this 
invention is possible. Although the printed matter concerning an example 1 showed the line drawing for 
securities from which ends replace direct 10,000 lines in the line drawing for securities which consists of two 
or more direct 10,000 lines (thin streak) which are open systems in the fragmentation streak section which 
consists of two or more fragmentation lines, embed information, and are obtained The printed matter 
concerning an example 3 shows the line drawing for securities which replaced the concentric circle 28 in the 
fragmentation streak section 34 which consists of two or more fragmentation lines 33, and embedded 
information in the line drawing for securities which consists of two or more concentric circles 28 (it is 
equivalent to the thin streak of this invention) which are closed systems. 

[0077] That is, the background 28 of the information embedding the printed matter shown in drawing 13 is 
constituted from a basic streak group which consists of two or more basic streak sections 30 of an interval db 
and constitutes the picture section 3 1 from a fragmentation streak group which is a set of the fragmentation ' 
streak section 34 which consists of two or more fragmentation lines 33 of an interval dd. 
[0078] The Fourier transform pattern shown in drawing 14 is obtained by reading this printed matter with a 
scanner etc. like an example 1, using it as bit map data, and carrying out the Fourier transform of this The 
information where printed matter was embedded by the feature of this Fourier transform pattern is 
discriminable. 

[0079] Furthermore, in drawing 14 , it extracts from the interval dd of the fragmentation line 33 and the 
frequency qd corresponding to position correlation by the band pass filter like an example 2 about the range 
which adjusted frequency deltad in frequency qd, and an inverse Fourier transform is performed to this 
extraction result. Consequently, the picture which has ****** by which two or more fragmentation lines 33 
of the interval dd as shown in drawing 15 are equivalent to the fragmentation streak section and the picture 
section 31 which constitutes a fragmentation streak group further and changes can be acquired. It becomes 
discriminable [ the information embedded by this picture ]. 

[0080] (Example 4) Drawing 19 -21 are drawing explaining an example 4. Although this example 4 is a 
closed system like an example 3, it is printed matter which embeds information at the line drawing for 
securities which modulates two or more concentric circles on 10,000 lines (thin streak) of a closed system 
which vibrate wavelike, and is obtained, and grows into it and in which truth distinction is possible 
[0081] That is, it consists of basic streak groups which consist of two or more basic streak sections 44 by 
which the background 43 was arranged at intervals of db at the printed matter shown in drawing 19 the 
picture section 45 consists of fragmentation streak groups in which the fragmentation streak section 42 which 
consists of two or more fragmentation lines 46 arranged at intervals of dd comes to gather, and it is the 
composition that the information which consists of these backgrounds 43 and picture sections 45 was 
embedded. 

[0082] The Fourier transform pattern concerning this printed matter is as being shown in drawing 20 In 
drawing 20 . a band pass filter extracts from the interval dd of the fragmentation line 46. and the frequency 
qd corresponding to correlation of a position like an example 2 in the range which reduced the range and 



deltad- which added frequenc j^^ad+ to frequency qd, and an inverse Fc^B* transform is performed to this 
extraction result. Consequently^s shown in drawing 21 , the picture whichTias the figure in which two or 
more fragmentation lines 46 of an interval dd are equivalent to the fragmentation streak section and the 
picture section 45 which constitutes a fragmentation streak group further and changes can be acquired. It 
becomes discriminable [ the information embedded by this picture ]. 

[0083] (Example 5) Drawing 22 -26 are drawing explaining an example 5, and an example 5 is characterized 
by the composition where two kinds of pictures are embedded as information to the line drawing for 
securities. Specifically, as an example 2 shows to drawing 22 , it is the composition which embeds the picture 
"B" as embedding information in the picture "A", and the picture section b at the picture section a. 
[0084] Drawing 23 arranges and constitutes information by tums at the line drawing for securities of a 
concentric circle in the line drawing for securities which consists of a concentric circle (it is equivalent to the 
thin streak of this invention.) by the fragmentation line 48 which set the interval 47 as 163 micrometers at the 
basic streak section 54 which set the interval 53 as 400 micrometers at the background 52, and the picture 
section a, and the fragmentation line 50 which set the interval 49 as 114 micrometers at the picture section b. 
[0085] The printed matter shown in drawing 23 is read with a scanner, and the Fourier transform pattern 
obtained by carrying out the Fourier transform of this is as being shown in drawing 24 as bit map data. By 
this Fourier transform pattern, the frequency qb corresponding to correlation of an interval, the frequency qdl 
corresponding to correlation with an interval [ of the interval 47 of the fragmentation line 48 ] of 163 
luicrometers, and the frequency qd2 corresponding to 1 14 micrometers of the interval 49 of the fragmentation 
line 50 are observed by 400 micrometers of the interval 53 of the basic streak section 54. 
[0086] If an inverse Fourier transform is similarly performed to the extraction result using band pass filter a' 
with the example 4 having explained in the range which subtracted the range and deltad- which added 
frequency deltad+ to frequency qdl from frequency qdl as furthermore shown in drawing 25 , the picture 
"A" can be recognized like picture a." If similarly an inverse Fourier transform is performed from frequency 
qd2 to the extraction result using band pass filter b' in the range which reduced the range and deltad- which 
added frequency deltad+ to frequency qd2 as shown in drawing 26 , the picture "B" can be recognized like 
picture b." 

[0087] (Example 6) Although it aims at grant of the image information as a two-dimensional pattern in the 
above-mentioned example, in order to make the printed matter specification method simple, it is not 
necessary to recognize as information as a two-dimensional pattern in printed matter in reading That 
is, it is good also as composition which specifies the printed matter when it has correlation of the interval of a 
streak characteristic of printed matter, and enables truth distinction. 

[0088] For example, the composition of the method of embedding two or more information using the **** 
element 36 which is the example of the line drawing for securities as shown in general drawing 16 , and its 
printed matter is explained. It replaced and constituted from the fragmentation streak section 35 which 
consists of two or more fragmentation lines 38 which drawing 17 set two or more thin streaks which 
constitute the **** element 36 of drawing 16 , and set the interval 37 as 163 micrometers every other, and 
the fragmentation streak section 41 which consists of two or more fragmentation lines 40 which set the 
interval 39 as 1 14 micrometers. 

[0089] The Fourier transform pattem obtained by using as bit map data the picture shown in drawing 16 , and 
carrying out the Fourier transform of this is as being shown in drawing 27 . The Fourier transform pattem 
obtained by using as bit map data the picture furthermore shown in drawing 17 , and carrying out the Fourier 
transform of this is as being shown in drawing 18 . When it compares with drawing 27 in this drawing 18 , 
the frequency qdl corresponding to correlation with an interval [ of the interval 37 of the fragmentation line 
38 ] of 163 micrometers and the frequency qd2 corresponding to 1 14 micrometers of the interval 39 of a 
fragmentation line are observed. 

[0090] And when the anisotropy of the Fourier transform pattem to the bit map data at the time of printed 
matter ****** ^nd a single dimension estimates, as shown in drawing 7 It compares with drawing 7 

(1) of single dimension evaluation of Fourier transform pattem drawing 27 which has not given the 
fragmentation line 38 and the part open circuit 40. At drawing 7 (2) of single dimension evaluation of Fourier 
transform pattem drawing 18 which has given the fragmentation line 38 and the part open circuit 40, 
specification of printed matter is attained by discriminating the big intensity more than fixed with an interval 



and the position correlation inter^^. That is, if the correlation intensity Iq J^e interval of the frequency 
qdl of the Fourier transform patteSiof bit map data and frequency qd2 is mo^an fixed, printed matter can 
recognize that they are specific securities, and can demonstrate the forged prevention effect. 
[0091] Moreover, if it is set as the place which is not infiuenced of the frequency qdl of a Fourier transform 
result, and the frequency by correlation of the high order interval of frequency qd2 each like an example 5, 
recognition precision can be raised more. According to the discernment means as shown in drawing 7 , the 
process of extraction of the specific frequency by the band pass filter and this extracted inverse Fourier 
transform of a picture becomes unnecessary. 

[0092] (Example 7) It prints in ink in which the reflected wave length range under lighting is usually set to 
600 to 700nm in the element which embeds information at printed matter. In this case, if reading ****** is 
equipped with the filter which penetrates only 600 to 700nm light, it will become possible for many elements 
on other printed matter to be removed by the filter, and to remove an unnecessary noise. Consequently, it 
becomes possible to enlarge the informational intensity and the ratio of a noise pass extraction by the Fourier 
transform and the band pass filter, and an inverse Fourier transform. 

[0093] As mentioned above, although the gestalt of operation of this invention was explained based on the 
example, it cannot be overemphasized by this invention that there are various examples within the limits of 
the technical matter which is not limited to such an example and indicated by the claim. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing for explaining an example I, and the printed matter which consists of direct 10,000 
lines which have a fixed interval is shown. 

[Drawing 2] It is drawing explaining the figure of the picture section of the printed matter of an example 1 . 
[Drawing 3] It is drawing explaining the printed matter of an example 1. 

[Drawing 4] It is drawing showing the Fourier transform pattern of the printed matter of an example 1. 
[Drawing 5] It is drawing explaining extraction by the band pass filter concerning an example 1. 
[Drawing 6] It is drawing showing the picture acquired by the inverse Fourier transform in the Fourier 
transform pattern of an example 1 after letting the band pass filter pass. 

[Drawing 7] It is drawing showing the correlation intensity of the interval which loses an anisotropy and is 
obtained from the Fourier transform pattern of printed matter. 
[Drawing 8] It is drawing explaining the printed matter of an example 2. 

[Drawing 9] It is drawing showing the Fourier transform pattern of the printed matter of an example 2. 
[Drawing 101 The important section enlarged view of drawing 8 is shown. 

[Drawing 11] It is drawing explaining extraction by the band pass filter concerning an example 2. 
[Drawing 12] It is drawing showing the picture acquired by **************** in Fourier transform 
pattern of an example 2 after letting the band pass filter pass. 
[Drawing 13] It is drawing explaining the printed matter of an example 3. 

[Drawing 14] It is drawing showing the Fourier transform pattern of the printed matter of an example 3. 
[Drawing 15] It is drawing showing the picture acquired by **************** in Fourier transform 
pattern of an example 3 after letting the band pass filter pass. 

[Drawing 16] It is drawing showing the general **** element used as a line drawing for securities. 
[Drawing 17] It is drawing explaining the printed matter of an example 6. 

[Drawing 18] It is drawing showing the Fourier transform pattern of the printed matter of an example 6. 
[Drawing 19] It is drawing explaining the printed matter of an example 4. 

[Drawing 20] It is drawing showing the Fourier transform pattern of the printed matter of an example 4. 
[Drawing 21] It is drawing showing the picture acquired by **************** in the Fourier transform 
pattern of an example 4 after letting the band pass filter pass. 

[Drawing 22] It is drawing explaining the printed matter of an example 5, and is drawing showing two 



different figures embedded. 

rPrawing 231 It is drawing expiring the printed matter of an example 5. 
rPrawing 241 It is drawing showing the Fourier transform pattern of an example 5. 

[Drawing 251 It is drawing showing the picture from which the inverse Fourier transform was extracted and 
carried out, and the filter of the band pass filter of the Fourier transform pattern of an example 5 was 
obtained. 

[Drawing 261 It is drawing showing the picture from which the inverse Fourier transform was extracted and 
carried out, and the filter of the band pass filter of the Fourier transform pattern of an example 5 was 
obtained. 

[Drawing 271 It is drawing showing the Fourier transform pattern of the general **** element which has not 
performed fragmentation processing. 
[Description of Notations] 

1, 10, 34, 35, 41, 42 Fragmentation streak section 
2 Direct 10,000 Line 

3, 15, 31, 45 Picture section 

4, 12, 43, 52 Background 

5, 14, 30, 44, 54 Basic streak section 

,6, 17, 24, 25, 33, 38, 40, 46, 48, 50 Fragmentation line 
ll 10,000 Lines 

18 Amplitude 

19 Frequency 

26, 37, 39, 47, 49, 53 Interval 

27 Interval Used as Foundations of Fragmentation Line 

28 Concentric Circle (Thin Streak) 
36 **** Element 



DRAWINGS 



[Drawing 11 



[Drawing 61 




rPrawing 71 




(1) 



(2) 



fDrawing 81 




1 7 




1 9 



33 



'Drawing 161 

36 





46 



[Drawing 221 




) 

fPrawing 231 




THIS PAGE Blkm (USPTC- 



